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CHAPTER I 
THE PROBLEM 


The purpose of the present study is to attempt to measure the 
effect of a single’ silent reading of various types of content material 
common to the elementary school. It is not a strictly technical 
problem, such as may be undertaken in the psychological Jabora- 
tory, but rather an experimental study of a typical schoolroom 
activity in its natural setting. 

It is commonly considered sufficient when a child comes to the 
recitation, if he can say he has ‘‘read’’ his lesson. Only the ex- 
ceptional child can be depended upon to read or study his lesson 
more than once,or to use any other method of study than one or 
two readings of the material. Indeed, it is not by any means 
certain that it is desirable to read the lesson repeatedly until, ‘as 
in the district school of an early day, it is ‘“‘learned by heart.’’ 
The relative efficiency of different methods of study has not been 
experimentally discovered. It is therefore important to determine 
the effect of a single reading of factual material, in order that, if 
this method of study be inefficient, other special methods may be 
devised to insure efficient work during the study period. More- 
over this knowledge constitutes the first step in the study of the 
relative efficiency of various methods of teaching, such as the de- 
velopmental method, the topical method, the problem method, and 
the socialized recitation, because these various methods depend for 
their success upon the basic step of one or more readings in the 
study period. And finally, the determination of the effect of a 
single presentation of material is fundamental in all experiments 
with silent reading, for without it the effect of varius devices 
eannot be estimated ‘nor the relation between the various factors 
in reading be clearly shown. 

It may be pointed out also that a single reading is a typical 
procedure in life outside the school. When the business man 
yeads his newspaper he ordinarily skims it or, at the most, reads 
some parts of it a single time. College students, pressed by social 
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obligations and extensive assignments in History, English, Eco- 
nomics, and other subjects, are fortunate if they can read an 
assignment once. The busy pastor in his study must read rapidly 
a single time the many magazines and books bearing on his 
studies. The lawyer, the doctor, and the merchant find that they 
too have time for but a single reading. It is very important then 
to know how much can ordinarily be gained by this very common 
practice. 

It is well known that there are many adults and perhaps some 
children who develop a high degree of skill in rapid reading and 
skimming. Ideally, it is the right of every person to have this 
skill highly developed. As a matter of fact we know very little 
about it. It is the purpose of this study, therefore, to investigate 
the effect of a single reading and to measure, if possible, the 
amount which may be reproduced by an elementary school child 
after having had a single contact with factual material when 
reading for information primarily and not for pleasure or ap- 
preciation. 


CHAPTER II 


THE NATURE OF SILENT READING 


The most important investigations of silent reading are the con- 
+ribution of the past two decades. For this reason we are still in 
the pioneer stage. Huey (1,p.5)* says, “To the average reader 
the process by which he gets his pages read ‘is not very much 
better understood than was the performance of Livingstone by the 
savages. Indeed until twenty-five years ago science could not give 
a very much better specific account.’ 

People have probably always read silently; but until the idea 
of thought-getting as opposed to oral reading for the purpose of 
transmitting thought to others came, no emphasis was placed on 
silent reading in the school. Students learned it incidentally 
through study. Even at the present time there is confusion 
among those who are working with silent reading as to its nature. 
This is quite clear to the student of scientific measurement in this 
field. So far, two factors in silent reading have been commonly 
measured, rate and comprehension, but it is only in the measuring 
of rate that any marked agreement is found. 

Courtis (2, pp. 263-265) says, “In current practice the direct 
teaching of the mechanics of reading rarely extends beyond the 
third grade. Reading in the higher grades passes over into 
training in expression, in „understanding, and in appreciation. 
Consequently ability in reading comes to have many meanings, 
each derived from the situation in which the term is applied. 
Ability in reading may mean: 

1) Ability to recognize silently the general meaning of words 

of a given range of difficulty. (Otis) 

2) Ability to sound correctly a given set of words. (Jones) 

3) Ability to read aloud smoothly and with proper expression 

(without regard to whether the meaning is understood or not). 

(Gray) 

4) Ability to read either silently or orally and to understand 

* Refer to Bibliography for references thus indicated. 
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the essential relations existing between the essential elements of 

what is read. (Courtis) ` 

5) Ability to read either silently or orally and tell in one’s 

own words the substance of what has been read. (Starch, 

Brown, Gray) 

6) Ability to read instructions either silently or orally and be 

able to act in accordance with the instruction. (Kelly) 

7) Ability to read again and again (study) until one has 

mastered the contents of a passage so that one can answer ques- 

tions about it or use the- information in solving problems, 

(Thorndike) 

8) Ability to read a passage and interpret the allusions jt 

contains. 

9) Ability to read a selection and be stirred emotionally by 

its aesthetic elements, 

10) Ability to read a Passage and interpret the mood, 

or ideals of its author, 

11) Ability to read a selection and make judgments as to its 

style and merits as a piece of ‘good English,’ 
And there are doubtless many other possible vari 
Senses in which ‘ability to read’ may be understood, 

Unfortunately, the makers of t 
tention to this phase of the subject, 
dtietlons “Poste o@ mai a TRR They have labeled their pro- 
ly or to imply that by reading is me 
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solved into minor types. Silent reading for information includes 
skimming, rapid reading, and careful reading. Proof-reading is 
still another variety of silent reading, involving, however, merely 
the mechanical accuracy of the printed material. The purpose of | 
the reader thus determines the type of reading which is employed. 

In the present study the idea pf reading as advanced by Courtis 
and Thorndike has been followed. Reading means the ability to 
gather thought from ‘the printed page and to remember that 
thought long enough to answer specifie questions about it, or to 
perform exercises which give evidence of an understanding of the 
facts contained in the material read. That is to say, careful silent 
reading is the type here under investigation. 

It is recognized that silent reading is a very complex process. 
The factors in silent reading thus far recognized are rate, compre- 
hension, organization, and remembrance. In this study the 
factors of rate and comprehension are involved particularly. 
Memory, both immediate and delayed, are prominently involved, 
since no measure of the effect of reading can be made without 
memory as a factor. As to whether or not the complex called 
reading is fully and adequately measured by these tests, or any 
others, this study does not attempt to state. 

Tests of comprehension which make severe demands upon un- 
stimulated recall are not favored by the writer. The most ef- 
fective tests of comprehension so far seen are those of Courtis, 
Thorndike and McCall, Monroe, and Burgess. While not all of 
these measure the same thing, it is perhaps not desirable that they 
should, because each one probably measures some phase of com- 
prehension in; silent reading and each contributes something to 
the final solution of the problem of fully measuring silent reading 


ability. 


CHAPTER ‘III 


BACKGROUND FOR THE PRESENT STUDY 


ent interest in silent reading among supervisors, prin- 
ee aid teachers is probably due ie a abet ava 
i i igations of recent years. ui 5 c 
PORI the work,of Huey, Gray, Dearborn, Courtis, eE 
and others, and an extensive literature on the subject is rapidly 
accumulating. The old style of article on reading which dealt 
with the literary content of the subject and the techniques of 
oral reading has within the past decade given way to a new type 
which is concerned chiefly with the various phases of silent read- 
ing. The new material has consisted largely of reports of re- 
searches in silent reading. One notable contribution is the 
Twentieth Year Book, of the National Society for the St 
Education, Part Two. These reports are 


and the comprehension of 
ntly, three notable method 
m this research have been. 
ce of these materials it is 


There are three classes of experiments which have a bearing on 
the present problem: first, experiments with rote memory, some 
of which involve a single presentation ; second, experiments with 
logical memory involvin i i 
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Sment READING EXPERIMENTS 


Experiments of the third type mentioned are much nearer the 
problem of this thesis than the first and second. They are es- 
sentially group tests of silent reading ability. Some of them were 
made for the purpose of measuring the effect of changing condi- 
tions upon the ability to read silently; others were conducted in 
connection with the standardization of reading tests. They have 
been carefully examined for any data which may have a bearing 
upon the present problem. The most important of these studies 
will be reviewed and a summary of the data made with such 
application to the present problem as may seem profitable. 

Pintner (10) reports a study made to compare the relative 
efficiency of oral and silent reading as measured by comprehension 
of the material read. He gives the scores of 23 fourth grade 
pupils. They were allowed, to read stories adapted from the 
Arabian Nights for two minutes and were then required to write 
down as much as they could remember. Each passage was ana- 
lyzed and the main ideas were noted; the papers were scored for 
the percentage of the total ideas reproduced. The average per- 
cent of the total possible points reproduced in oral reading was 
34; in silent reading 40. This experiment probably involved a 
single presentation of the material and it gives us an idea of what 
the probable average score for fourth grade pupils on this kind 
of material may be. It is to be noted that less than half of the 
total ideas in a narrative selection are reproduced when the pupils 
have read the article once only. This, then, is a rough measure of 
the effect of a single reading. There are, however, too few cases 
to make the data conclusive and the factor of previous knowledge 
of the material is not considered. It may also be pointed out that 
the type of reproduction favors the child who is skillful at com- 
position. 

Whipple and Courtis (11) report the results of an experiment 
with individual adult observers involving the skimming of material 
from Mangold’s Child Problems. The data are significant. Six 
observers skimmed twelve passages. The average percentages of 
reproduction for the twelve selections were as follows: 


Observer Range Average 
B 50—80 59 
D 30—80 53 


Fr. 60—85 78 
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; 40—80 70 
Ga n 50—70 58 
Sk. 20—80 50 


The above scores indicate that it is possible for ata os 
dents or professors to attain skill in skimming material a nae é 
time which enables them to retain from 50 to 78 Per aa ah 
average of the total ideas in a selection. A single carefu i ane 
familiar material might result in much larger scores. al 
T ability to do this type of reading may be among school chil- 
i i igated. : 
oe eitie anet a to measure extensively the attain- 
Las of pupils in silent reading and the effect of SREE, ayer 
such ability is that of Waldo (12) in the Sycamore E ools. ae 
investigation included pupils in grades 3 to 7 re r 
material used for testing purpose in grades 5, 6 an h i 
school paper, Current Events; in grades 3 and 4, the story o 
Daniel Boone in Eggleston’s Stories of Great Americans. The 
pupils were given the material and were told to read for five 
minutes but not to attempt to memorize figures or to reread. At 


to write all that 
tested by ten ques- 
ere marked on the 


ber cent reproduced 
are given. 
TABLE 2 
WALDO’s, EXPERIMENT IN THE SYCAMORE SCHOOLS 
PERCENTAGE or REPRODUCTION APTER 
SINGLE READING 
September March 
Grade Per cent Mean Per cent Mean 
Reproduced Var. Reproduced Var. 
3 44.6 23.5 44.0 10.8 
4 56.7 21.2 60.9 15.8 
5 16.3 14.7 25.6 14.3 
6 27.1 15.0 35.0 12.3 
7 42.7 19.6 48.3 17.1 
8 55.3 20.4 62.5 13.9 
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It will be noted that material used for testing the third and 
fourth grades was different from that used for the fifth, sixth, 
seventh, and eighth. The above scores do not therefore show 
growth from grades three to four. There was also no means used 
of equating the difficulty of the materials used for testing in the 
spring and the fall; nor does one know how much of this produc- 
tion is due to previous knowledge nor how fine a measure of the 
ability to reproduce the test represented. Nevertheless, one 
gets an idea of the power to reproduce after a single reading. 
This material will be used for comparative purposes later. 

The experiments reported by Brown (13)throw some interesting 
light on the present problem. Brown gave reading tests to 400 
pupils in seven school systems, including grades three and six. 
His tests consisted of a simple printed prose selection of a page 
and a half of material. Each child was directed to read for one 
minute and he was then asked to write all he could remember. 
This probably involved a single reading on the part of most chil- 
dren. The manner of scoring the papers was to mark the papers 
for the percentage of the total ideas correctly reproduced. The 
results show that the third grades were able to reproduce after a 
single reading on: the average 30.57 per cent of the total ideas in 
the article; the sixth grades reproduced 27.37 per cent. Since the 
articles were not equally difficult, we have no means of measuring 
the growth of this power of reproduction after a single reading 
from the third grade to the sixth. Free reproduction of this kind 
also favors pupils with linguistic or composition ability. The data 
are, however, significant. Note that only one-third and one-fourth, 
respectively, of the selection are reproduced and these scores are 
uncorrected for the effect of previous knowledge. Brown does not 
give us any data for delayed recall in this experiment. 

One of the most significant studies in reading made by experi- 
menters within recent years is that by Gray (14) in the standard- 
ization. of his oral and silent reading tests. The part most signifi- 
cant for the present study is that dealing with his silent reading 
tests. The experimentation which preceded the publication of 
these tests involved the testing of 3,161 pupils in grades two to 
eight inclusive. The materials used consisted of several selections 
of about 600 words in length, of which three selections were finally 
chosen for standardization, namely ‘“‘Tiny Tad’’ for grades two. 
three, and four; ‘‘The Grasshoppers’’ for grades four, five, and 
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six, and ‘‘ Ancient Ships’’ for grades six, seven, and eight. These 
tests are given in such a way that a single reading is probably in- 
volved in most cases, for the pupils are told not to reread. The 
methods of testing were reproduction and answers to questions, 
which Gray says are justifiable because they are the two most 
commonly used methods of testing comprehension in our schools 
to-day. He also points out that a combination of the two methods 
is advantageous because some children do better by one method 
and some by the other. Oral reproductions are required below the 
fourth grade, because, as Gray points out, children in the second 
and third grades are greatly handicapped when tested by methods 
of written reproduction. The reproductions are scored by the 
word-counting method and the questions by giving a score of 10 
per cent to each question answered correctly. In the reproduction 
method ‘‘all erroneous statements, all repetitions, and all irrelevant 
statements were checked from the pupils, reproductions and the 
remaining words counted. The ratio of these words to the total 
number of words read was taken as the reproduction score.” In 
the second part of the test, a credit of ten points was given for 
each question answered correctly. ‘Theoretically this method of 
grading would be accurate provided the questions were of equal 
difficulty. Now, in fact, the questions are not equal in difficulty if 
we take the number of times each question was answered correctly 
as an index of difficulty. However, the relative diffi 
questions differed for different schools, 
viduals and classes differ widely, 
some questions will be less diffi 


Questions of approximately equal di d correctly. 
given an arbitrary value o 


EFFECTS OF A SINGLE READING 17 


jal “Tiny Tad,” “The Grasshoppers,” and ‘‘Ancient Ships”; but 
the writer knows of no way to interpret the data so that one may 
know what proportion of possible maximum achievement is here 
represented. The combined comprehension score needs for our 
purpose a reinterpretation which the data furnished in the mono- 
graph will not allow us to make. This is no doubt due to the fact 
that our particular problem was not under consideration. One 
generalization that we may reasonably make is that the scores pre- 
sented here probably represent only a small part of the possible 
achievement which might be made if pupils were trained to be 
more efficient in comprehension of what they read when giving an 
article a single perusal. 

A study was reported by Pintner and Gilliland (18) the purpose 
of which was to investigate the relative efficiency of silent and oral 
reading as a means of gaining ideas from the printed page. Their 
material consisted of short paragraphs of 50 words each, typewrit- 
ten on cards, Each paragraph contained seven ideas. The cards 
were prepared in pairs of approximately equal difficulty, but on 
different subjects. One set of cards was used with high school 
students; one set in grades seven and eight; one in five and six; . 
one in three and four; anda set of 16 cards was used with college 
students. One hundred and thirty persons in all were tested. The 
exercise was probably in the nature of a single reading since the 
observers were told to read the paragraph once only and then to 
write down all the ideas that could be remembered. The papers 
were graded by dividing the number of ideas reproduced by the 
time taken in seconds to read the article. Thus if five ideas were 
produced in 15 seconds, the score would be expressed as 33.3%. 
This method of scoring will bring out relative efficiency of the 
comprehension. of pupils reading at various rates; but for our pur- 
pose the data given by these authors need a reinterpretation which 
is made in the following table. 

TABLE 3 


SHOWING PERCENTAGE OF REPRODUCTION AFTER A SINGLE READING 
After Pintner and Gilliland 


College High 7&8 5&6 3&4 
School Grade Grade Grade 
1 2 1 2 al 2 1 2 1 2 
Points 5.02 4.58 3.98 4.68 5.66 5.47 47 4.76 452 3.71 
Percentage 71.7 65.4 561 66.8 80.8 78.5 67.1 68, 64.5 63. 


The percentage of the total ideas in these short paragraphs, cor- 


‘ 
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rectly reproduced after a single reading is shown to be high, rang- 
ing from 80.8% to 53.1%. This is no doubt due to the shortness 
of the article, because it is recognized that the longer the article 
the greater the difficulty of reproducing the ideas. The writer 
believes that the above data are significant for short paragraphs 
of material of the sort here used. à s 

These same writers found that with a longer passage of 200 
words containing 43 ideas the average number of points repro- 
duced was 14.5 when reading silently, or 33.3% of the total. The 
per cent of reproduction is thus seen to be reduced either by the 
length or the difficulty of the passage. > 

Mead (19) reports an experiment the purpose of which was to 
discover whether pupils can reproduce more points after reading 
silently than after reading orally. Six tests of two minutes each 
were given to five different sixth grades, 112 pupils in all. The 


material was made up of stories from Alice in Wonderland ‘con- ` 


tained in a 32-page pamphlet. The pupils were told to read the 
story for two minutes and the probability is that only a single 
reading was involved. They were then asked to write all that 
they could remember. 

Scoring was on the basis of the per cent of total id 


t eas repro- 
duced. The results are summarized as follows: 


Class Cases , Per cent Mean 
reproduced iati 
z a Bos ve maon, 
II 24 48.6 11.9 
In 20 29.9 7.5 
Iv A 48.2 9.2 
41, 
Total 112 3 ger 


three to ten inclusive, These sco 
possible score after a single readi 
reproduced on a free reproduction, te 

I st. T a repr 
SRL he data are reproduced 
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TABLE 4 
EFFECT OF A SINGLE READING AS MEASURED 
BY MEAD 
Grade No. Pupils Percent, 
~* Reproduced 

3 20 34.2 
4 20 23.9 
5 18 45.5 
5 21 43.1 
5 21 35.7 
' 6 20 29.7 
6 16 44.3 
6 20 45.1 
yi 20 45.1 
7 20 37.3 

7 23 38. 

8 20 66. 
8 20 56.9 

8 20 58. 
8 20 55.1 
8 21 6.7 
10 20 56.6 

Total b 340 


It will be noted in the above table that there is considerable var- 
jation in the scores even with grades of equal rank, but that the 
general amounts reproduced range from slightly over half to less 
than one fourth of the total ideas in the selection. These data 
agree in general with those previously given. 

Peters (20) reports a study which he undertook for the purpose 
of measuring the influence of speed drills upon the rate and 
effectiveness of silent reading. His experiment involved 207 
pupils in grades three to six inclusive. Pupils in each grade were 
divided into two groups and measured in reading ability. One 
group then received drill in speed while the other did not. The 
tests to measure progress consisted of selections from 80 to 300° 
words in length, narrative in form, and easier than usual material 
read in the grade. The comprehension of the pupils was tested 
by written reproduction. The scores made on these tests are signi- 
ficant for the present investigation because the tests probably in- 
volved a single presentation of the material only. The quantity 
of reproduction 'is here reproduced in Table 5. These scores 
represent the total percentage of the complete ideas in the article 
which were reproduced by drill and non-drill groups. 


. 
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TABLE 5 
OF REPRODUCTION AFTER A SINGLE READING 
pacar ae After Peters 
Nov. 6 Jan. 6 April 20 June 2 
aE % Reprod, % Reprod, % erro, % peered: 
bá 48.6 91.4 .5 5 
: va 47.6 61. 77. 89.2 
3 ad 56. 58. 65.8 71. 
73. 80. 78.6 82.4 
A z 75.3 71.1 78. 82.3, 
4 ad 62. 84.4 78. 73. 
78. 65.7 90. 92. ~ 
3 me 72.5 62, 88. 85.2 
5 ad 68. 70.. 87.6 73.4 
58. 63. 67.3 81.4 
8 x 57. 58. 65. 74. 
6 ad 84. 81. 50. 89. 


* The above scores were made on. narratiy 
words in length, easier than material ordi 
ials were not equated as to difficulty 
significance of these scores, They 

present study, however, because they 
probable amounts reproduced as the resul 


t of a single reading. 

This, of course, is only a by-product of Peters’ 
represent a direct attack upon the proble 
In: connection with her master’s diss 


e materials of 80 to 300 
narily read. The mater- 
So we do not know the 
are of interest in the 


m. 


ertation Mrs. Edith G. 
single reading. She ex- 


TABLE 6 
SINGLE READING oF ARTICLE 


‘ PEANUTS”? 
After Germane 


Grade No. Cases Range Av. % 
duced 

6 56 50-1.8 mea 

7 a 66-7.1 27.3 

Tital 230 62-5.1 32.3 


*w and a Tepresent different buildings: indi R A ï 
cates a non-drill group, dings; d, indicates a drill group; 
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in Mrs. Germane’s distribution tables. It is significant to note 
that the percentage of reproduction after a single reading is 
small. These data are uncorrected for previous knowledge of 
material in the article and do not measure the effect of lapse of 
time. Mrs. Germane counted points as a measure of reproduction. 
These points have been changed by the writer into per cents of 
the total possible score. 


1. SUMMARY 

` The review of these studies reveals the fact that there are some 
scattered data which are significant in the solution of the problem 
at issue. These investigations are only indirectly applicable to the 
problem at hand. They deal with many different lengths of mater- 
ial, in different grades, employing different measures of reproduc- 
tion, and different types of scoring. They do not completely answer 
our problem, ‘‘What is the effect of a single reading on the com- 
prehension of factual material as measured by immediate and de- 
layed recall?’’ for there are several variables involved, among 
which are the effect of previous knowledge of the material read, the 
different character of the material, its length, and the effect of these 
factors upon the power to reproduce, and the manner in which 
the testing is done. They deal, moreover with one type of mater- 
ial generally, namely, narrative material, whereas the \present 
problem is to measure silent reading of factual material. No 
attempt was made in any of the studies to measure specifically 
the effect of a single presentation of materials of varied lengths. 
It will be the purpose of this study to contribute to our knowl- 

edge of these factors. 
The data are summarized for the reader’s convenience in Table 7. 

TABLE 7 


SUMMARY OF INVESTIGATIONS CONTAINING DATA ON 
EFFECT OF A SINGLE TEADING 


Investigator No. s Grades Character of 
Pupils II IV V VI VI VIII Material 

Pintner 23 40 Stories Arabian 

Nights 

Waldo * 44660 25.6 35. 48.3 62.5 Current Events 

Brown 400 30.5 27.3 Simple Prose 

Pintner & Gilliland 130 64. 63 67 68 80 78 50 Word Paragraphs 

Mead 112 40.4 Stories 

' Mead 340 34.2 23.9 43.1 44.3 38 55 
Peters 270 48.6 73 78 58 Narrative 
Germane 230 21.2 27.3 32.2 Factual Article 


* Total number of pupils not given 
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CHAPTER IV 


AL DISCUSSION OF MATERIAL AND 
PR METHODS USED 


The purpose of this chapter is to discuss briefly the matana 
and methods of the present study in order to give at the ou a : 
a general view of the problems involved, Details of particu a 
experiments are left to the chapters in which these pein 
are discussed. It is thought desirable here, however, to give the 
general principles upon which materials were selected, tests de- 
vised, and procedure determined. 


1. THE MATERIALS: PRINCIPLES oF SELECTION 

Since silent reading as involved in 
primarily a study of the printed page D 3 
ing information, it is believed that experiments of this nature 
should involve the use of materials highly factual in character 
taken from the content subjects of the curriculum. Accordingly, 
materials were selected from various sources—geography, history. ’ 
nature study, economics, and language. One narrative selection 


was used for comparative Purposes. These materials were care- 
fully arranged and adapted. 
prepared by other 
Several selections a 
writer. Materials 


the present experiments is 
for the purposes of acquir- 


It is believed unne 
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measure the ability of pupils to master the material at a single 
reading, regardless of any difficulties due to hard words or obscure 
meanings, which might be met with. It is also believed that grade 
progress would be more clearly shown by using the same material 
throughout. 

In selecting the type of test to be used, the experimenter pro- 
ceeded from the very first in the belief that a detailed test, ob- 
jective in nature, requiring a minimum of composition on the part 
of the pupil, and objective and simple in method of scoring should 
be used. With this principle in mind for the main experiments, 
the controlled completion test and the true-false, or alternate 
chice test, were selected. 


2. PRINCIPLES or METHOD 


Throughout the whole series of experiments the following prin- 
ciples were kept in mind: 

1) School children vary greatly in ability to understand di- 

rections; therefore, great care should be taken to be simple and 

thorough in all statements as to what the experimenter wants 

done. 

2) Children are often confused by the entrance of a stranger 

into the room and adjustment must be made before the tests 

are begun, 

3) In attempting to measure the effect of a single reading, the 

variables of the situation within reasonable limits must be care- 

fully analyzed and controlled. 

4) When children take up a selection for reading they already 

know something about that selection. This is an important var- 

iable which ought to be measured. 

5) The method of procedure in giving the experiments should 

be kept uniform. throughout and variations from the method 

should be noted and recorded. 

6) Written directions must be made simple, and oral instruc- 

tions must be effective. 

7) Practice with test material gives training in the use of such 

material; practice is a variable which affects the final scores and 

should be measured. 

8) Previous experience with a test gives a certain set or atti- 

tude toward a reading of ani article which that test measures, 
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and the effect of this set or attitude upon a single reading 

should be measured if possible. 

In some of the experiments the factors mentioned under 5, 6, 7, 
and 8 varied somewhat throughout but where variations occurred 
they are noted and reported. 


CHAPTER V 
EXPERIMENTS WITH VARIOUS MATERIALS 


This chapter will give an account of a series of experiments 
with various reading materials in the University Elementary 
School and in the grades of the North English (Iowa) Publie 
Schools, involving 123 pupils in grades 4, 5, and 6. The pupils 
of the University [Elementary School were tested on several 
different types of material so that the actual number of dif- 
ferent experiments is quite large and the records will present the 
scores of 58 individuals in several experiments. Or to put it more 
plainly, 123 pupils were tested twice; 16 pupils tested three times; 
14 pupils four times; and 16 pupils were tested three times on 
five experiments, making a total of 590 pupil test-units in all. 

The purpose of this series of experiments was to gather data on 
the effect of a single reading upon several different types of ma- 
terial, but with the use of a comparatively rough but economical 
method! of experimentation. The ,writer believed that data on 
several types of material would be more valuable for preliminary 
study, even though gathered in a somewhat rough way, than in- 
tensively worked out data on only one type of material. Accord- 
ingly, this series of experiments was undertaken as the first step 
in the process of measuring the effect of a single reading. 


1. MATERIALS 

The materials selected for this series of experiments are of vary- 
ing length, highly factual, and adapted to the purpose in hand. 
Some were printed, some typewritten, and some hectographed for 
use. In some cases, the articles were used as written by the 
author; in other cases they were adapted and rewritten by the 
experimenter. Each article will be described in the section of this 
chapter under which the scores in connection with it are reported. 
Some materials were prepared by other experimenters. 


2. METHOD 


The general method of giving the experiments in this series was 
as follows: 


25 
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1) First a test was given to determine the amount of previous 
knowledge of the material the pupil possessed. 

2) The pupil was given the article and told to read it only 
once. 

3) At the same time the article was given out, the pupil was 
given a second copy of the test and was instructed to do the 
exercise (test) a second time just as soon as he had finished 
reading the material. 

4) To insure that a single reading should take place, pupils 
were instructed to ‘‘Mark’? by Placing a line between the last’ 
word read at any given moment and the next word. 

5) The general oral and written instructions (where written 
instructions were given) were the same as for the experiments 
in Chapter VI. 
Second test (immediate recall) 
but where the experiment was 
S Soon came to suspect that the tests would be 


7) In order to keep up interest, the pupils’ scores were re- 


would be required, 
ticle containing the ma- 
he same as the previous 


but they did not have access to the ar 


terial. Their delayed recall test was t 
tests. 


The tests used in this se 


1 Ties of experi re i in 
devised by the writer. Wh ae ee, ee 


1) The controlled 
the statement was 


theoretically one chance in five for 
The test as devised, however. is v rigi ac 
: 3 1S ver i prac 
saad i TS ry rigid and includes r 


selection. This test was devised 
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effect of a single reading than that type of test which leaves too 

much of unstimulated recall. 

2) Controlled test of short statements or questions. This test 

requires much greater power of recall than the controlled com- 

pletion test and it also requires that the pupils compose an 
answer to the question. It does not, however, represent as fine 

a measure of comprehension as the controlled completion test. 

A discussion of its validity will be found in a subsequent chap- 
ter. 

These tests were finally adopted after considerable observation 
of the performances of individual pupils with various types of 
tests in a preliminary set of experiments which are not reported 
in this monograph. 


4. SCORING 

The method of scoring used in connection with the above tests 
is the same throughout: one point is given for each correct an- 
swer. The manner of determining the points was to follow closely 
the original article in each statement made and to devise a test 
statement or question for each important idea. Since the con- 
trolled completion test is much more detailed than the con- 
trolled question or statement test, the former involved more points 
and was more laborious to score. The manner of arriving at the 
final score was to find the total number of points in the test and 
to divide this number into the total number of points correctly 
answered. The final score was then expressed as a per cent of the 
whole number of points. Thus, if there were 100 points in the 
test and 60 were answered correctly, the score would be expressed 
as 60 per cent. This method of scoring has the advantage of be- 
ing very objective. The relative difficulty of each point was not 
determined. 


5. EXPERIMENTS WITH THE ARTICLE ‘‘PEANUTS’’ 


The material used to test the effect of a single reading in this 
series of experiments was prepared by Dr. Chas. E. Germane (23) 
for use in his problem, the effect of summarizing as opposed to 
re-readings on the comprehension of pupils in the publie schools. 
The article is printed in pamphlet form on book paper and de- 
signed to duplicate the printed page. The booklet contains about 
1900 words of highly organized factual material well adapted to 
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i ility of pupils in the intermediate and grammar 
See EA AE is found in Farmer’s Bulletin Ne 
‘81, e by the United States Department of Agriculture. we 
Germane submitted this material to rigorous preliminary te: a 
in which he eliminated all difficulties which might preveni at 
prehension of the article. It is, therefore, much. more care EA 
prepared than the reading material ordinarily found in sch 
ite test used to determine the pupils’ reaction to this type i 
material was devised by the writer. Tt is a controlled completior 
test of 25 statements involving 41 points which cover the e 
ideas in the selection. The pupils merely checked or crossed out the 
words which seemed to them to complete the true meaning. They 
were instructed not to guess at the answer. 

The method used in testing is the same as that outlined in the 
first part of this chapter. No departures from the established 
method were recorded. 

The tables which follow give the results of experiments with 156 
pupils in grades 4, 5, and 6 of the University Elementary School 
and in grades 4, 5, 6, and 7 of the North English Publie Schools. 


TABLE 8 
COMPARISON OF GRADE AVERAGES ON ARTICLE 
£ PEANUTS”? IN TWO SCHOOLS Mi 
Grade Before Reading Immediate Recall Delayed pete. 
*Sch. 1 Sch, 2 Sch. 1 Sch. 2 Sch. 1, 54 
6 30.8 18.7 62.1 37.2 = 
5 21.2 13.3 50. 27.6 
6 12.8 12.4 5 


The gain made as a result of a single reading of the article, 
“Peanuts”, may b 


e summed up from the above table as follows: 
School 


Grades 6 
1—31.3% gain as a result of a single reading 
School 2—-18.5% 33 23 29 ” 3) 99 39) 33 


Grades 5 
School 


1—28.8% gain as a result of a single Teading 
School 2—14.39% “92 nn v 9) & 33 ” 


Grades 4 
School 1—14.8% gain as 


a result of a single reading 
School 2— 6. % 77 97 9 5355 3 Singl 3 


The above figures are the effect of a single reading as measured 
* School 1—Pupils highly trained 


in silent reading 
School 2—No silent reading 
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by immediate recall. Only two delayed recall tests were given in 
connection with this series of experiments, namely those in grades 
4 and 5 of School 1. The results may be stated as follows: 

Grade 5—Loss of 10 % as a result of a lapse of 54 days 

Grade 4—Loss of 16.1% ?? 2? 22999? 99) 19993 97 

Thus it appears from the average scores that the loss through 
lapse of practically two months is fairly small. However, it must 
be remembered that the children, before reading, knew considerable 
about this article. In grade four, after 54 days, the pupils knew 
only 8.7 per cent more than before reading; in grade five, only 
18.1 per cent. Hence, the effect of reading a single time was not 
so great as might appear. Had 54 more days elapsed and had 
pupils forgotten at the same rate, very little effect from the single 
reading would have appeared. It must be remembered that the 
average score means that 50 per cent of the cases were below the 
grade average. Therefore, many children after 54 days knew no 
more than they did before reading. See Table 9. 

The distribution of scores by individuals in the 5th grade, show- 
ing scores made on both immediate and delayed recall, will be 
given in Table 9 in order to show the individual variations around 
the mean. 


TABLE 9 


INDIVIDUAL SCORES ON ARTICLE 
í PEANUTS?’ IN GRADE V soHoon I 
SHOWING INDIVIDUAL VARIATIONS FROM THE MEAN 


No. of Rate Before Read. Im. Rec. Delay. Ree. 
Pupils 
1 197 19.6 86.3 65.8 
2 148 24.2 75.7 60.9 
3 169 40.9 68.1 60.9 
4 138 27.2 68.1 34.1 
5 97 22.7 66.6 58.5 
6 ne 23.2 66.6 63.4 
7 402 27.2 53.7 29.2 
8 94 19.6 53.3 26.8 
9 118 12.1 50,0 43.9 
10 251 22.7 36,3 nase 
11 142 18.1 36.3 41.4 
12 130 9.0 25.7 9.0 
13 373 3.0 25.7 19.5 
14 184 25.7 22.7 17.0 
15 127 23.2 14.8 19.5 
Average 170 21.2 50. 39.3 
Average 45.6 39.6 
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The above table reveals a wide range in the ability of the pupils 

' to reproduce the material in this article even after a lapse of 54 
days (delayed recall). The table shows wide individual variations 
in each test. The range increased in the immediate recall test and 
decreased again in the delayed recall test. This is just what 
would naturally be expected, since the children are presumed to 
know but little of the material before reading; and the individual 
abilities of the pupils would operate to increase the range of their 
knowledge as a result of a single reading. Time would then oper- 
ate to decrease the range again. Theoretically, there would cone 
a time when the abilities of the pupils would be approximately the 
same as before reading. This does not mean that no impressions 
would remain upon the mind but rather that the ability to repro- 
duce those impressions freely would have ceased. For a discussion 
of what happens to memory when individuals do not intend to 
remember materials permanently, the reader is referred to Meu- 
mann (6, pp. 313-335). 


The above table would seem to indicate that the measurement 


of this ability is as successful in a general way as previous testa 


cited, since the usual phenomena connected with a silent readin 
test are found here: wide individual differences in ability to he 
form the reproduction exercise, and a somewhat symmetrical ae 
tribution of the scores about a mean. Moreover, the coefficients of 
correlation, as computed in a class in measurements aca i 
fact that the writer’s tests correlate highly with both Make e 
Courtis. oe and 
It now seems desirable to combine the scores 2 
grades as first given in Table 8 but this is not poe ee ferent 
first distributing them according to the frequency of occur without 
weighting the averages according to the number in each E or 
writer prefers to distribute the scores in the form o i ee ‘ade. The 
table which will bring out some results of the experi Tequeney 
clearer manner. Tables 10 and 11 show the trette ments in a 
scores in the combined grades of the two schools Neles of the 
In making the combination of scores, the Writer : 

the abilities of the pupils in the two fourth ease eee that 
grades, and the two sixth grades are not equal and thee two fifth 
not represent the average sixth grade, fifth grade, or f t they may 
However, the danger is always present in a sty dy ab ourth grade. 
practical considerations move the investigator to ia and 

e com- 
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Y p 
binations for the purpose 'of gaining whatever suggestions are 
possible. 

It is also probable that in combining the scores into a distribu- 
tion table where the class intervals are in steps of five that the 
resulting averages and means may differ from those in the original 
tables, but that the difference is so small as to be practically neg- 
ligible. Moreover, the scores are not in themselves so fine that it 
is necessary to make exact distinctions. 

Table 10 presents the scores of the pupils in the two schools as 
measured by the initial test given as a measure of previous knowl- 
edge. Table 11 presents the scores as measured by immediate 
recall. 


TABLE 10 


DISTRIBUTION OF SCORES MADE ON TEST OF 
PREVIOUS KNOWLEDGE ON ‘‘ PEANUTS’? 


Grades 4, 5 and 6 


Two Schools 123 Pupils 
Interval Grade VI Grade V Grade IV 
50—54.9 2 
45—49.9 
40—49.9 2 ab 
35—39.9 2 
+ 80—34.9 a 
` 25—29.9 m: 3 4 
20—24.9 M_9 6 5 
15—19.9 T M_8 5 
10—14.9 7 9 M_7 
5— 9.9 4 8 7 
0— 49 2 1 5 
Tojal 43 37 43 123, 
Average 21.9 15.9 10.5 
Median ^ 20.8 15. 9.8 5 
Q 7.4 5.4 5.8 


This table shows that in their ability to do the test, the pupils 
of these two schools are graded but that there is a great amount 
of overlapping and that the range of individual differences is 
wide. The scores are distributed in a symmetrical manner about 
the median. The P.E. in each case is rather small, showing that 
it is not necessary to go very far to each side of the median in 
order to include 50 per cent of the cases. 

Since the pupils in doing this test were instructed not to guess 
at the answer, the averages may be taken as a rough measure of 


4 P , the amount which these children knew about the article ‘‘Peanuts’’ 


before reading took place. 
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ge hy á 
In his subsequent calculations, the writer will 


¿use the foregoing . 
averages to correct the medians for tHe effect. 


of previous knowl- ^ , 
` 


‘edge on the assumption that the pupils followed out instructions 
z a 

and did not guess, 
TABLE 11 
DISTRIBUTION OF REPRODUCTION SCORES A 
AFTER A SINGLE READING OF ‘<PEANUTS?? 
Grades 4, 5 and 6 r 
123 Pupils r 


gende v Grade IV 


Two Schools 
Interval Grade VI 


m 


F 


i 
it 
i 
et a eet Lae A 
CORRS RHEE HNN 


oe eee OLS iy tet 


BRE 
bi 


14. 

` ability to perform this test after @ 
manpis vary widely. ‘There is marked overlap- 
n Distinct grade progress is shown, however, 
the median for each grade is higher than that of 
© variation about the central tendency is 


in each grade as is shown by the P.E. or Q which 
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` lowing facts which resulted from an experiment to detemine the ef- 
fect of a test upon a test. Twenty-five pupils in Grade 7 of the 
North English Schools were given the test on the article “*Pea- 
nuts”. Two and a half minutes were allowed to elapse and then the 
pupils repeated the test. The result was that on the initial test 
they made an average of 22 per cent of the total; and on the 
repeated test 21 per cent of the total possible answers. The 
pupils were instructed not to guess. It is possible that fatigue 
may have operated to cause this low second score but the time 
taken for the test was hardly long enough for this. 

Before drawing the general conclusions which may result from 
a study of the foregoing tables, the writer desires to review at this 
point the scores gathered by Mrs. Edith Œ. Germane (21) in her 
study of the correlation between speed and comprehension in silent 
reading, to compare her results with those of the present study, 
and to sum up the conclusions which may be drawn from the com- 
bination of data. 

Mrs. Germane measured the effect of a single reading on the 
article “Peanuts.” Hers was a controlled test of short questions. 
It requires, however, more actual recall than the test used by the 
writer. The results of her tests are summed up in Table 12. 


TABLE 12 
GRADE AVERAGES ON ARTICLE 
‘*PEANUTS’? 
Germane’s Study 
Grade No. Cases Range Av. % Re- 
produced 
6 56 50%—1.8% 21.2 
7 91 66%—7.1% 27.3 
8 83 62.5 —1.7% 32.3 
Total 230 


The above averages are computed by averaging the data given 
jn Mrs. Germane’s distribution tables. The averages are computed 
by the same method as those used in the present study. They are 
nat made as a result of the same test, however, and are not direct- 
ly comparable with the averages given in Table 11 which sums up 
the results of the writer’s experiments with the same article. 
However, the writer, after a close examination of the test made 
by Mrs. Germane, believes that the points covered are practically 
the same and that in a rough way the results may be compared to 
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o in 
The average scores of both experiments are brought together 
the following table. 


s /ITH 
ERMANE AND YOAKAM EXPERIMENTS WIT 


THE ARTICLE ‘PEANUTS’? 
Grade No. Cases Range Germane Yoakam 
aac. 
Init.  Immed. er 
4 43 0-70 10.5 24.5 20.3 
5 37 0-90 15.9 36.2 25.7 
3 56 teat ad j 
uf 2 
7 91 71-66 ath 
8 83 1.7-62.5 32.3 
Se ë 
The aboye table should be read as foll. Torao 
J ows: In the 4th grado, 
ideas in oto S opis made scores which ranged from 0 per cent of the in 
tee es ton to 75 Por cent; that the average score for this gr vious 
omledge, oF est von before a single poading to determine pre 94.5 
Per cent, showin a in EIN immediate recall after a single reading, 
the effect of the hae 


Per cent as a result of a single reading an 
est, 


ult of the experiments given to 353 
rabl £- The figures Which may be in some 
3 eae those m columns 4 and 6. These scores arè 
at reading on the same article but with differ- 
in the Yoakam ex ; 1S possible to account for the higher scores 
the fact that the ponent by the tact that the test is easier, and 

ct tha T initial test w S given which Probably had some 
er score, Re ae reading and resulted in a somewhat high- 
effect of the fase eck Which the writer has upon the probable 
lal test Upon the Motivation of the reading is in 
of material ee o €Xperiments on a different type 
Mrs. Germane, © materia] and the tests employed by 


Ara Used, namely the Material “Tuberculosis” 


— 
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(See page 42). The result of the initial test for previous 
knowledge in Grade 6 (16 pupils was an average of 11 per cent 
with a range from 7.3 per cent to 50.3 per cent. With the same 
material and the same test in Grade 6, but with 55 pupils, Mrs. 
Germane recorded ani average score of 36.5 per cent on immediate 
recall, or a slightly higher average than the scores gathered by 
the writer. These two sets of scores are: 

Yoakam’s Scores: Grade 6, Initial Test—11%; Immediate 

Recall—33.9% ; Gain—23.2%. 

Germane’s Scores: Grade 6. Immediate Recall—36.5%. 

The above scores do not show that the immediate recall is in- 
fluenced to any great extent by the motivation resulting from the 
initial test; but the scores are suggestive of the probable amount 
by which the immediate recall in the Germane experiments is in- 
fluenced by previous knowledge. 

The writer is inclined to believe, however, that his own im- 
mediate recall scores are influenced to a considerable extent by 
the effect of the motivation of the reading due to the initial test 
of previous knowledge. It may be that, allowing for the easier 
type of test, for the effect of motivation due to the initial test, and 
for the operation of chance, the scores reported under the column 
“Gain” are not from what the effect of a single reading un- 
influenced by any other variables might be. In that case, the 
figures reported by Mrs. Germane, combined with the gain as a 
result of a single reading recorded by the writer, may represent 
a rough measurement of a single reading in grades four to eight. 
In the absence of.anything better, the following tentative measure- 
ments may be suggestive. 


TENTATIVE GRADE AVERAGES AS THE RESULT OF A SINGLE 
READING OF THE ARTICLE ‘‘PEANUTS’’ 


Grade 4 5 6 7 8 
Score 14 20.3 25.7 27.3 32.3 
21.2 


The scores signify per cents of the total ideas in the selection, They are 
corrected in grades 4, 5 and 6 for previous knowledge and effect of motiva- 
tion. 


General Conclusions of Experiments with 
Material ‘‘Peanuts’’ 
The general conclusions which may legitimately be drawn from 
the experiments with the article ‘Peanuts’? are suggestive but 
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not conclusive. The reader is urged to make 
the number of pupils examined and the un 
which are no doubt affecting the totals, 7 
that the results show more nearly the effect of a single reading 
than any other material available before this study was made. 
The following are the main conclusions which may be drawn 
from a study of the tables presented, ; 
1) The schools tested in these experiments differ greatly in 
reading ability as measured by the writer’s test, (Table 8). 
2) The gains made as the result of a Single reading of the 
article “Peanuts”? are from 6 per cent in grade four to 31.3 


per cent in grade six, These scores represent actual increases in 
average scores made afi 


ter reading the article once. The test 
was the same in both ca 


Ses, 
3) The gross average scores resulting from a single reading of 


ected for the effect of previous knowledge 
and for the effect ivati 


of motivation in the reading upon the im- 
cent in grade four to 


due allowance for 
controlled variables 
It is believed, however, 


of guessing, as meas- 
A :* per cent in grade four 

2 eee cent in grad r is inclined to believe 
ct of previous knowledge or of defect 


reading, and the ran, 
before, This 


pect, since the b 


vided, o course, 
such increases, 
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7) Overlapping is a marked characteristic of the individual 
scores in this series of experiments (Tables 10 and 11). 

8) A comparative study of the scores gathered by Edith G. 
Germane with those of the writer, reveals marked differences, 
the latter’s scores running much higher on material ‘*Peanuts”’ 
than those collected by the former investigator. The writer at- 
tributes his higher scores to the type of test used and other 
factors. 

9) Since in none of the experiments was an average of more 
than 40 percent recorded as a result of a single reading and 
this average, the result of at least two other factors than the 
reading itself, the experiments emphasize the need for some 
method of teaching other than the mere assignment of certain 
pages for the child’s perusal during the study period. A single 
reading is not sufficient as a means of acquiring knowledge of 
this type of material. 

10) Even if the assumption that a single reading is a common 
method of preparing for the recitation is not granted, still the 
figures resulting from this series of experiments are valuable as 
a starting point for further experimentation. 


6. EXPERIMENTS ĪNvoLVING Five Types or READING 
MATERIALS GIVEN A SINGLE GRADE 

In this section, the results of a series of experiments involving 
five types of materials given to Grade 6 of the University Ele- 
mentary School are reported. The number of pupils examined in 
each grade varied from 15 to 17. The aim of this series of ex- 
periments was to get some idea of the relative difficulty of differ- 
ent materials as revealed in the individual and average scores and 
to form some idea of the relative efficiency of two types of tests, 
namely the completion test and the question-answer test. 

The materials for reading were of a factual character and were 
gathered from different sources. They varied in length and 
character of subject matter. Some of the selections were printed 
in booklet form; others were mimeographed or hectographed. The 
individual selections are described as the scores are reported. 

The method used sin the experiments was the same as that re- 
ported in the previous section. Directions to pupils were uniform 
throughout. It is possible that in this series the pupils were 
trained in the method of the experiment to such an extent that 
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they made better scores than they otherwise would have done. 


After the first test was given the pupils grew to expect that the 
test'for immediate recall would be the same test as that which was 
given to test previous knowledge. This fact probably operated to 
raise their scores, A 
The tests used in this series of experiments were of two main 
types: a controlled completion test, and a test of short questions 


slight amount of composition. The results 


of the individual Scores. It is thou 
nection with so small a numb 


ve efficiency of the lecture method of 
the question and ans 


wer method. The material 

n and rewritten by Dr, Alderman. To- 

gether with the test, eographed and made into 

is a controlled completion 

', together with three incorrect 

3 i a single question or statement. The 
S 20 Doints and a. 


correct answer 
ver, the writer does not believe that 
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a single reading, and an immediate recall. The delayed recall 
comes after a period varying from 36 to 57 days. 

The class reported that the initial test in this experiment helped 
them with the immediate recall. They also reported that they had 
recently studied Switzerland but from a commercial, rather than 
a governmental point of view. The pupils were not told that 
they were to read the article following the initial test: neither 
did they know that the immediate recall was to be the same as 
the initial test. 


TABLE 14 


INDIVIDUAL SCORES MADE BY A SIXTH GRADE AS A RESULT OF A SINGLE 
READING ‘‘GOVERNMENT OF SWITZERLAND’? 


No. of Rate Score Be- Score After Gain Delayed 
Pupils fore Read. Reading Recall. 
1 282 15 80 65 30 
2 182 30 65 35 45 
3 216 0 60 60 as 
4 192 5 60 55 = 
5 504 25 50 25 45 
6 186 0 50 50 25 
if 182 0 50 50 30 
8 204 5 45 40 25 
9 186 0 45 45 10 
10 184 10 45 35. 10 
11 444 10 40 30 35 
12 196 10 35 25 15 
13 142 10 30 20 10 
14 546 10 30 20 15 
15 214 5 25 20 25 
16 174 10 25 15 30 

Ay. 253 9.8 44.7 36.8 
Av.* 259 10 43.9 33.9 25 


b. Experiment with History Material 
The material used for this experiment is an adaptation of the 
description of a medieval castle, taken from Robinson and 
Breasted’s, Outlines of European History, pages 387-392, and re- 
written for the purpose by the experimenter. The article is 668 


* The second average is for those who were present throughout the -entire 
experiment: only these averages are used in succeeding tables. 

Table 14 should be read as follows: On the initial test, the average score 
for the fourteen pupils in this grade was 10 per cent of the total possible 
score; on immediate recall, it amounted to 43.9 per cent of which 33.9 per 
cent represented a gain resulting from a single reading. After a lapse of 57 
days a delayed recall was given with a resulting score of 25 per cent of the 
total possible answers, or 2 loss of 18.9 per cent. That is to say, these four- 
teen pupils remembered only 56.9 per cent as much after 57 days as they 
remembered immediately after a single reading. 
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No. of Rate Score Be- Score Aft i Delayed 
Pupils fore Read, Reading = rnb 
1 128 25.6 69.3 43.6 47.3 
2 180 30.8 66.6 30.8 44.8 
3 187 30.8 615 30.8 31.6 
i 240 30.8 53.8 23.1 57.8 
5 125 29.4 48.7 19.3 39.4 
6 144 25 38.4 35.9 8.9 
4 126 15.4 33.3 17.9 34.2 
; 116 12.8 33.3 15.5 EA 
P 198 23.0 33.3 13.3 18.4 
1 126 5.1 30.8 25.7 1:8 
u 114 20.5 30.8 10.3 27.3 
l 96 5.1 30.8 25.7 20.7 
13 258 17.9 23.0 5.1 39.4 
; 12.8 15.7 
16 296 7.6 12.8 ue 8.0 
ots i 18 not Included in the Averages, 
Median 156 Y an 208 aa 
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tion test, it is not as good a measure of the effect of a single read- 
ing as the latter because it requires too much organizing power on 
the part of the pupil, and it demands more of the ability to re- 
call. It does, however, rule out the guessing of answers. In 
measuring retention, it seemed desirable to use a test which would 
reveal associations of even a slight degree of potency which with 
the more difficult type of test remain unrecorded and unrecognized. 

Table 15 gives the scores resulting from this experiment with 
16 sixth grade pupils. 


c. Experiment with Narrative Material 

The writer had a desire to find out what the results of a single 
reading of simple narrative material would be as contrasted with 
the results of a single reading of factual material. Accordingly, 
he selected from an old Harper’s Fifth Reader a simple little 
story entitled, ‘Chasing a Rainbow.’’ The length of the article 
was about 1000 words. A controlled completion test was prepared 
for the purpose of measuring the retention of the pupils of the 
same sixth grade which was examined in the previous experiments 
of this series, This test is of the same general nature as the other 
tests of the same type. The experiment was conducted in the 
same manner as the preceding experiments. 

On the initial test the average score for the sixteen pupils in 
this grade was 34.8 per cent of the total possible score; on im- 
mediate recall, it amounted to 78 per cent, of which 44 per cent 
represented the gain as a result of a single reading. After a 
lapse of 39 days a delayed recall was given with a resulting aver- 
age score of 70.3 per cent, or a loss of 7.5 per cent of the total 
ideas in the selection. To put it in other words, the pupils remem- 
bered after 39 days 90 per cent of what they had remembered on 
immediate recall. 

The reader’s attention is called to the fact that only one of the 
pupils in the grade made a better score on delayed recall than 
on immediate recall, 

The writer accounts for the high scores made on the above ma- 
terial by the fact that the story was comparatively simple. It is 
also possible that the test had many potent or suggestive words in 
it that gave the pupil an easy key to the answer, and that the 
essential logie of the material led the pupil to make the correct 
choice in many cases. The high average score is significant that 
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TABLE 16 ee 
INDIVIDUAL scorpg OF SIXTH GRADE PUPILS AFTER A SINGLE READ. 
OF HYGIENE MATERIAL £ “TUBERCULOSIS”? 36 days) 

No. of te fore After Gain Delayed ( 
Pupils Read, Read. Recall, 

1 366 18.8 50.3 31.5 25. 

2 210 15.6 46.8 31.2 37.3 

3 186 6.2 40.6 34.4 15.6 

4 306 19.9 39.3 20.5 40.6 

5 150 12.5 37.5 25.0 28.1 

6 204 9.3 37.5 28.2 25.0 

7 174 0.0 37.5 37.5 5.0 

8 198 28.1 37.5 9.4 34.3 

9 210 15.6 37.5 21.8 18.7 

10 366 18.8 34,3 15.5 21.8 

11 144 12.5 28.1 15.6 21.8 

12 288 6.2 21.8 15.6 12.4 

13 138 6.2 21.8 15.6 15.6 

14 660 6.2 15.6 9.4 9.4 

15 198 10.5 12.5 12.5 9.4 

16 168 3.1 7.3 42 18.7 
Aver, 248 14,8 21, 
a oe 31.6 16.1 1.1 

The above table should be 


read as fol WS 
n the initial test, the ave: En 


TABE Score of the n ils in this grade was 
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31.6 per cent of the total Possible seorg of which 16 per cent representan 
the gain as q result of a single read; F ter a lapse of 36 days on delaye' 
recall, the average Score for the Stade was 91, Per cent of the total ideas in 
the selection, In other Words, the Pupils Temembereq after 36 days 67 per 
cent of what they remembered as measureq by im; iate recall, 
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Germane. It was also used by Mrs. Germane in her silent read- 
ing experiments. It is a very difficult test of short questions or 
statements calling for much memory work on the part of the 
pupil and for a reorganization of thought. Composition is also 
involved in some statements where, for instance, the pupil is told 
to ‘explain how tuberculosis kills a person.’’ It is probable that 
with another type of test much higher scores would have been 
registered as a result of a single reading of this article. TOS 
thought worth while to introduce the material here, however, be- 
cause of the interesting comparisons which may be made and the 
resulting suggestions as to the possible effect of a single reading 
as measured by this type of test and with rather difficult material. 

Table 16, gives the results of an experiment with 16 sixth grade 
pupils. The method is the same as that of the preceding experi- 
ments in this section. 

The comparatively low score above may be due to the difficulty 
of the material, the difficulty of the test or to any one or more of 
a number of factors. The writer is inclined to ascribe it to the 
difficulty of the material and the difficulty of the test. 

Table 17 gives in summary form the results of an experiment 
by Mrs. Germane with this same material. The only difference in 
method is that she did not measure the previous knowledge of the 
children. Theoretically, the children would know a great deal 
about this type of material because of the numerous campaigns of 
education which have been undertaken throughout the country 


from time to time. 
TABLE 17 


SUMMARY OF THE SCORES COLLECTED AS THE RESULT OF A SINGLE READING OF 
THE ARTICLE ‘‘ TUBERCULOSIS’ 


From the Germane Study 


Grade No. Cases Range Immed. Recall 
6 55 784—3 % 35.4 
7 94 66.6—13.6% 39.3 


8 78 69.9—18.1% 45.3 
The above table was made by computing the averages from the distribution 
tables in Mrs. Germane’s thesis, pages 46-53. 


For purposes of comparison, a summary of the scores collected 


by the writer follows: 
TABLE 18 
SUMMARY OF SIXTH GRADE SCORES RESULTING FROM SINGLE READING 
OF THE ARTICLE ‘‘TUBERCULOSIS”” 


Yoakam Study 
Grade No. Cases Range Immed. Recall 
6 16 50.83—7.3% 31.6 
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TABLE 20 
TYPES ANE LENGTH OF THE TESTS USED 
_ Name of Article Type of Test No. of points 
1, Government of Switzerland Controlled Completion 20 
2. Medieval Castles Short statements or questions 41 
3. Chasing a Rainbow Controlled Completion 45 
4. Tuberculosis Short statements or questions 32 
5. Peanuts Controlled Completion 41 


The foregoing table shows that in three of the experiments the 
same type of test was used and that in two others a different type 
of test was used. It is, therefore, impossible to compare the gross 
scores directly as they vary in amounts covered. 


TABLE 21 
SUMMARY OF DELAYED RECALL TESTS 

Title of Article No, days No. Pupils Score % of 
Elapsing Immed. 

Score 

1 Government of Switzerland 54 14 25. 56.4 
2 Medieval Castles 31 15 27.3 79.3 

3 Chasing a Rainbow 39 16 70.3 90. 

4 Tuberculosis 36 11 21.2 67. 


The above table shows that on the various types of materials 
the amount forgotten as a result of the lapse of time varies ac- 
cording to the kind of material and the length of time. It is 
thought significant that the apparent losses are not so great as 
one might be led to conclude they would be from the statement of 
Thorndike in regard to the desirability of over-learning anything 
which one would keep in mind for some time. There is an inter- 
esting problem in running down the amount of loss of various 
types of material due to the lapse of different lengths of time. 
The above table is suggestive that there is not so much loss on 
under-learned logical material as one might. think. 

Keeping in mind the limitations of the experiments as set forth 
in the foregoing tables, the reader will now interpret Table 22, 
which is a summary of the scores made in the various tests, 
It should be pointed out that there are a number of factors 
present here which probably affect the scores; namely, relative 
difficulty of the selections, length of the selections, type of 
test used, and differences in the length of the tests. The constant 
factors are the method of giving the experiment, objectivity of 
the scoring, and the effect of a single reading. 
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TABLE 22 


(XTH 
SUMMARY OF THE SCORES MADE ON FIVE TYPES OF MATERIAL BY A SL 
GRADE FOLLOWING A SILENT READING 


Name of selection Initial Immed. Gain Dolayes 
Recall. a | 
1 Government of Switzerland 10. 43.9 33.9 27.3 
2 Medieval Castles 16.3 37.4 20.6 70.3 
3 Chasing a Rainbow 34.8 78. 43.8 211 
4 Tuberculosis 14.8 31.6 16.8 j 
5 Peanuts 21.9 475 25.6 , pace 
The above scores, as all the scores in this study, are expressed in per cents 
of the total Possible score, 
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Correlation of scientific and poetry 56 

These writers conclude that the above correlations point out 
striking differences in the type of reading matter involved here 
and (by implication) in difficulty of these types. They say, ‘The 
exceedingly high correlations between the two general scales is first 
to be noted. The coefficient gives a measure of the ‘reliability’ or 
‘consistency’ of the scores yielded by the scale. It seems reason- 
able to believe that two ‘poetry’ or two ‘scientific’ scales would 
yield scores that correlated to somewhat the same extent. Similar 
types of reading matter would probably correlate highly”. And 
further on, ‘‘It appears then that ability in silent reading depends 
very largely on the nature of the passage read: a good reader 
with one type of material may not necessarily be a good reader 
with other material”. 

The above cited material is in striking agreement with some 
correlations which were worked out for the scores of sixteen 
pupils on the five types of materials used in the experiments re- 
ported in the present chapter. These correlations were worked 
out by a Spearman Rank-Difference method and then transmuted 
into Pearson’s r by table (27, p. 492). Table 23 gives these cor- 
relations. 


TABLE 23 


CORRELATIONS BETWEEN PUPILS’ RANKS IN FIVE DIFFERENT TESTS 
FOLLOWING A SINGLE READING 


Article 1 and Article 2 Test 1 Test 2 Tr P.E: 
Gov’t of Switzerland Peanuts A A .61 -0965 
Medieval Castles Tuberculosis B B .65 .0871 
Rainbow Peanuts A A 73 .0769 
Tuberculosis Peanuts B A 54 1131 
Rainbow Tuberculosis A B 54 -1131 
Gov’t of Switzerland Tuberculosis A B .50 .1131 
Medieval Castles Rainbow B A 48 1261 
Gov’t of Switzerland Med. Castles A B 48 -1261 

.Gov’t of Switzerland Rainbow A A 45 -1261 
Medieval Castles Peanuts B A 39 1373 


The above table is read as follows: 

‘tA? signifies that the controlled completion test was used in the measure 
of the effect of a single reading. ‘‘B’’ signifies that the question-statement, 
test was used to measure the effect of a single reading. 

It is to be noted that in the above tables there is a high cor- 
relation between the ability of the pupils to read the material 
“Government of Switzerland’? and the material ‘‘Peanuts’’; 
again, that ‘‘Peanuts’? and ‘‘Rainbow’’ are highly correlated; 
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erable; it is not safe to assume that pupils know nothing about an as- 
signment which they are to read. y 
3) The relatively small scores resulting from a single reading emphasize 
the need of careful methods of assignment, or more practice in a single 
reading, more efficient methods of class instruction, if the child is to 
be efficient in his work. : a 
4) The differences in the gross scores in experiments in which similar 
measuring devices are used suggest the need for a scientific determination 
of the relative difficulty of different materials on a large scale as a basis 
for devising efficient methods of dealing with the different subjects in 
the curriculum. 

m 


7. QENERAL CONCLUSIONS FROM THE PRESENT CHAPTER 

The experimenter acknowledges that the conclusions which may 
be drawn from the experiments in this chapter are limited by the 
small number of cases in the latter experiments. However tenta- 
tive the data may be the conclusions are very interesting, never- 
theless, because of the questions which they open up and because 
of the general agreement which they show in regard to the effects 
of a single reading. Briefly, the general conclusions are as fol- 
lows: 


1) These experiments emphasize the fact that reading one type of ma- 
terial is probably not the same as reading another type theoretically 
similar in difficulty, , 

2 They suggest the desirability of further experimentation to determine 
the relative difficulty of different kinds of reading material, i 

3) They manifest the usual characteristics of silent reading experiments 
and are therefore probably as authentic in measuring the effect of read- 
ing as other silent reading tests which have been devised. 

4) They bring out the loss which occurs as time elapses. 

5) They open up the question of under-learning and its effect upon the 
reading of meaningful material under ordinary classroom conditions, 

6) The rather small average scores resulting from a single reading indi- 
cate that this method of learning if not supplemented by more efficient 
devices may result in relatively small retention which decreases rapidly 
with the lapse of time, in some cases having apparently no effect after a 
month’s time. 

7) There are, however, some of the brighter children in all the tests, for 
whom a single reading is an efficient device, resulting in scores that close- 
ly approximate the total possible score, and remaining efficient after the 
lapse of time. 
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2. MATERIALS 
a, Reading Materials 

Two types of reading materials were used in this series of ex- 
periments: the first, an article adapted from ‘‘The Living Races 
of Mankind’? by H. N. Hutchinson and rewritten by the experi- 
menter; and the second, the article, ‘‘On the Use of Abbrevia- 
tions’? by Jean Sherwood Rankin. 

The first of the above articles is called in this chapter, “The 
Admiralty Islanders.” It is an article of 1000 words, of interest- 
ing, very detailed material designed to approximate in difficulty 
such descriptions of different peoples as are commonly found in 
intermediate and advanced geographies, or in simple books of 
travel, but to contain facts about a people with whom the pupils 
are unlikely to be familiar. The volume from which the article 
was taken is a large book in a remote corner of the University 
library, so unwieldy as to be little used. It is therefore quite im- 
probable that pupils in the elementary school would ever come 
into contact with the particular facts included in this selection. 
For this reason, the material is particularly well adapted to the 
experiment. It represents material such as the pupil might be 
required to read when coming into contact for the first time with 
a new chapter in his geography. 

The second article is a highly factual selection from a language 
book. In this chapter it is called, ‘‘On the Use of Abbrevitions.’’ 
The article is 1200 words in length, factual, practical, and inter- 
esting, but very difficult. It is not so well adapted to a single 
silent reading as the first article described above, but it is material 
with which pupils come into contact in the school; therefore, the 
value of a single reading on this type of reading should be meas- 


ured. 
b. Test Material 


The tests used in the experiments described in this chapter are 
of two types: the first, a controlled completion test of 132 points 
used to test the effect of a single reading of the material, ‘‘Ad- 
miralty Islander’’; and the second, a Yes and No test of 100 


; 
points, containing fifty pair answers. 

The controlled completion test used in this series is very ex- 
haustive. It involves a point for practically every idea in the 
whole selection. It makes no effort to divide main ideas from 
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subordinate ideas, but designs to find out whether or not the 
pupil is able to recognize the fact that he has just read about each 
point. It is probable that the test is so long that for practical 
schoolroom testing it should be modified, The labor of checking 


this test is also so great that it is difficult to measure large num- 
bers of children with it. 


The Yes and No test used in the second of the experiments is 
designed to elimina‘ 


te chance or guessing the answer. The pupil 
is required to answer both Yes and No to each and every point in 
the test; that is, every point is stated in both a negative and a 
Positive form. If child answers the point correctly in both its 
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possible score. A discussion of the validity of this method of 
scoring will be found in a succeeding chapter. 


4. METHOD or CONDUCTING EXPERIMENTS 


The method of conducting the experiments in this series is in 
most respects the same as in preceding experiments. Each teacher 
was given a carefully worked-out set of directions and a prepared 
outline of the experiment. The experiments on the material ‘‘ Ad- 
miralty Islanders’ were conducted by the writer and two other 
trained experimenters; the experiment with the materials ‘‘On 
Abbreviations’? was under the direction of Superintendent Ray 
Latham of Ida Grove, Iowa, a trained student who is competent 
in every way to conduct an experiment of this sort. He was pro- 
vided with the careful instructions reproduced herewith. 


INSTRUCTIONS TO TEACHERS 
VALUE OF A SINGLE READING 


by 
G. A, YOAKAM 


Tho object of this experiment is to measure the effect of a single reading 
on content material such as occurs in geography and history. The experiment 
is scientifically set up. Your coöperation is asked in seeing that the follow- 
ing conditions are kept uniform in so far as is possible. 

1, Pupils should not discuss the material during the interval between 

tests. Two tests will be given to groups A and B. Group C will be 
given one test only. i 
2. That no class discussion of the material take place until the experi- 
ment is finished. é y 
3. That pupils in groups A, B and C, do not discuss the material, since 
such discussion would go far to invalidate the conclusions which it is 
hoped will be drawn. 
The general plan of the experiments is as follows: 


Group A Group B Group C 
Test es 
Read Read Read 
Test Test -e 


Interval of two 
or three weeks 
Test Test __ _ Test f 

The need for a measurement of the effect upon this type of material of a 
single reading is very great. Until we know the effect of a single reading, 
we cannot have any basis for argument as to special methods of study. 
This experiment fills a gap in our knowledge of the effect of study which 
has long been needed. Its general position is as follows: It bridges the 
gap between no knowledge at all and that knowledge | which the child 
possesses in the ordinary school, when he comes to the A Until we 
know how great is the effect of the reading in the child’s study period— 
commonly a single reading—we have no basis for the measurement of what 
has happened during the recitation period. 


Your coöperation in making this experiment effective is greatly desired. 


‘ 
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represent previous knowledge of 
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uninfluenced by the other factors than reading itself, which were 
present in the previous experiments. 

The success of the above procedure is, however, contingent upon 
the manner in which the groups are divided and the treatment 
made of the scores of the various groups. In searching for a 
method of dividing the grades into groups, the writer thought of 
using the intelligence quotients of the various members as a basis 
of division, but this appeared undesirable since intelligence and 
reading ability, while related, are not necessarily found together. 
The common method of dividing grades into groups for experi- 
mental purposes has been by means of reading tests or by the 
judgment of teachers. Hoover (28) used the latter method in his 
significant series of experiments reported in the Twentieth Year 
Book. Later he checked his division by means of scores made on 
Monroe’s Silent Reading Test. He says, ‘‘After these tests were 
given, the attempt was made to divide the pupils into two groups 
of equal size and mental attainments. In making this division the 
advice and assistance of the superintendent of schools was sought. 
This method of division seemed advisable, as it was desirable to be- 
gin without delay rather than to wait until all the papers had 
been scored and to make the division then upon the basis of the 
results thus found. The superintendent’s judgment in this matter 
was exceedingly accurate, as will be noted by referring to data in 
Table 1. A better division of the children could not have been 
realized even if the division had been made upon the results of 
tests.” This statement is cited because in the following experi- 
ments there was a division of grades into groups (1) by means of 
the Monroe Silent Reading Tests, and (2) by means of the judg- 
ment of teachers. The teacher’s judgment has been questioned as 
a means of dividing grades into groups. The writer 1s of the 
opinion that it is possible by this means to get two fairly accurate 
groups of approximately equal ability and the results of the above 
experiment and the data following seem to prove the correctness 
of the opinion. In part of the experiments reading tests were un- 
available for division of groups. Accordingly the teachers ranked. 
the pupils into groups of good, medium, and poor ability. The 
experimenter then put by chance selection roughly one-fourth of 
the pupils into Group A, one-half into Group B, and one-fourth 
into Group ©. In another experiment with pupils in three grades 
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in two schools, pupils were ranked by means of the ARL Sile ; 
Reading Tests and then divided into three equal eee... | 

Any division of grades into groups is more or Sy a bead 
because of the variation in the judgment of teachers an This MI 
of the shifting of pupils on successive reading tests. Br vant ] 
brought out in the following experiments: Pupils who ar tom i 
as of highest ability in the reading test, often did not per 


onari cal mal) 
well as those of less ability when tested by the experimenta | 
terial. The performance of the 


however, to have j 


egoing factors. por i 
of pupils, these igs ‘pat A | 
In the following tables are ate f 
pils in five schools in two differenti 
8 the total number, 


over, with a su 
probably compensated for, 

ed the scores made by pu 
states, The following show. 


TOTAL NUMBER oF CASES TESTED 


Ivy 
VIII VII VI V 8 
Group A 35 25 48 40 17 . 
Group B 47 37 72 32 E | 
Group C 23 23 43 27 93 
Totals 95 85 63 99 


r aking 
The total number tested is 47.5, of which 291 are used in mak” 


ic! 
© a A x f raci 
the Corections for Previous knowledge, motivation, and pré anl! 
with the test. The scores for 


A $ A se gra 
five only are used in making corrections because in these g 


pupils in grades cight, seven, 

qhe 
the division into Sroups seems uP 
mequality of Sroups is due to the fact that pupils in some g! 


were more num S, as stated above, owing t0 


erous than in Hei 
fact that some pupils were | 4 
present at the tj 


clue e! 
: yed test and thus were not ine 
in the results, pow 
The Performances of the pupils with the material seems, } 
ever, to have justified the select; 


, it is though 
in one school wher 


wdi 
might have oecurre 
probably balanced to ; 


o 
y de AOUN 
Y the selection in an 


EFFECTS OF A SINGLE READING 57 


The resulting division is probably fairly representative; therefore, 
the resulting averages which are used for corrections, may be used 
with some confidence in estimating the effect of previous knowl- 
edge, practice with the test, and the effect of motivation in read- 


| ing. 


5. RESULTS or EXPERIMENT WITH THE ARTICLE ‘‘THE ADMIRALTY 
ISLANDERS” 
a. Introduction 

The experiment with geographical material, ‘‘The Admiralty 
Islanders,’’ involved approximately 373 pupils of six schools in 
grades four to eight inclusive. Five of these schools were ordinary 
graded schools and the third was the University Elementary 
School. Pupils in the latter school were so well trained in silent 
reading that their scores were invariably higher on the average 
than those of the same grade in other schools. This probably 
tended to raise the averages in the grades for which their scores 
were used. 
_ The following sections summarize the raw data in the form of 
frequency tables. 


| b. Interpretation of Data Without Regard to Grades 

The scores are treated at first without regard to grade. This 
is perhaps wise since it is sufficient for the purposes of these ex- 
periments to estimate the amount of correction for previous knowl- 
edge, motivation, and practice with the test in general terms for 
the upper grades of the elementary school. Averages are always 
liable to cover up truths and to leave out of account the differ- 
ences between individuals, the range of abilities found and the 
amount of deviation from the mean. Table 24 gives the initial, 
immediate and delayed recall scores for Group A, the immediate 
and delayed recall scores for Group B, and the delayed recall 
Scores for Group C. The scores are consistent for the groups. a 
tabulating the original scores it was observed that in range an i 
central tendency the scores for Group A were consistently larger 
than those for Group B, on both immediate and delayed recall, 
and that the scores for Group C on delayed recall were consistent- 
ly smaller in range and central tendency than those for Groups A 
and B. This is attributed to the influence of the reading since the 
groups could not have been consistently divided under this plan 


l 
} 
i 
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1 
so that Group A was superior to Group B, and Group B superio}: 


to Group C. In fact, as the results show, this was not the case. } 


TABLE 24 i 


DISTRIBUTION OF THE SCORES OF ALL GROUPS WITHOUT 


REGARD TO GRADE K 
Grades 5, 7, and 8 } 


tt Admiralty Islanders’? if 


291 Pupils f 
1 
Class Interval GROUP A \ 
Initial Immediate Delayew 
80-89.9 T 
70-79.9 ratk 
60-69.9 pe = 
50-59.9 22 10 
40-49.9 13 14 
30-39.9 1 8 17 
20-29.9 24 13 11 
10-19.9 45 11 1 
0- 9.9 25 4 2 
Total 100 95 68 
Median 15.6 48.8 38.8 
Q 5 17 12.1 
GROUP B 
80-89.9 
70-79.9 1 
60-69.9 11 1 
50-59,9 14 3 
4049.9 28 18 
30-39.9 27 23 
20-29.9 19 19 
10-19.9 u 15 
0-19.9 aU ‘ 9 
Totals 118 88 
-Medians 39 30.4 
Q 11.2 10.7 
GROUP C 
40-49.9 i 
30-39.9 4 
20-29.9 j 32 
10-19.9 28 
0- 9.9 8 
Total 7: 
Median iB 1 
Q 6.3 
Table 24 should be read as follows; in grades five 


, Seven, and eight one 
r, that is to say, he was 
of the possible exercises in i 


> the test 
The remainder of the scores are read in p 


pupil made a score of 30-39.9 on the initial test, or, 
able to do correctly approximately 35% 
before a single reading, ete. 
similar manner, 


The following interesting data appear in the table: 


1) Previous knowledge or ability to do the test without reading the 


am @ 
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article ranges from 0 to 39 per cent of the total ideas in the article. 
The median for these grades is 15.6 per cent of the total ideas. 

2) Ability to do the test after a single reading preceded by a test 
ranges from 0 per cent to 89.9 per cent of the total ideas in the article. 
The median for these grades is 48.8 per cent of the total ideas or slightly 
less than half. 

3) Delayed recall in Group A after an initial test and an immediate 
recall test, 20 days elapsing, ranges from 10 per cent to 69.9 per cent, 
The median is 38.8 per cent. There has been a loss in 20 days time of 
10 per cent of the total ideas in the article. 

4) The scores of Group B on immediate recall are in range from 0 per 
cent to 79.9 per cent; the median for this group is 39 per cent. This is 
9.8 per cent, on the average, less than the scores of Group A which bene- 
fited from an initial test which probably motivated the reading. Tho 
effect of this motivation and practice with the test is probably somewhere 
near 10 per cent. 

5) On delayed recall the scores of Group B range from 0 per cent to 
69.9 per cent. The median of the averages is 30.4 per cent. The loss in 
this group due to the lapse of 20 days is 8.6 per cent or approximately 
the same as that for Group A. 4 

6) Group C on delayed recall ranges in ability from 0 per cent of the 
total ideas to 49.9 per cent. The differences between the delayed recall 
scores of Groups A and B respectively and Group C are 18.7 per cent and 
10.3 per cent of the total ideas in the article, 

7) Q or the quartile deviation is small before reading, is greatly in- 
creased after reading, and grows smaller again after 20 days have elapsed ; 
that is to say, the range of ability to do the test increases on immediate 
recall and decreases slightly on delayed recall. 


c. Establishing Corrections for Variables 


From the above data it appears that the variable factors (prey- 
ious knowledge, motivation, and effect of practice with the test, 
together with a single reading) are probably operating in the fol- 
lowing manner, The corrections are computed by using the 
medians of the averages for Groups A, B, and C as explained on 
page 56. 


ious knowledge and ability to do the test due to guessing or 
eet logical thinking (Group A—Initial) __ ; : 15.6% 
Effect of motivation of the initial test (A immediate—B immediate) 9.8% 
Effect of single reading (Immediate score B—Initial score A) _ 24.5% 
Effect of single reading (Immediate A—Initial A—Effect of moti- 


vation) 


Effect of immediate recall test on delayed recall (Delayed B—De- 


10.3 
free ‘aie reading on delayed reeall (B—Initial A—Delayed C) 15% 
These corrections, to be sure, are at the best speculative but 
they at least make it appear probable that the effect of a single 
reading is on the average in these grades to give the reader an 
ability to do 25 per cent more on immediate recall, and only about 


4.5 per cent more on delayed recall after 20 days. 
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d. Conclusions 


The scores given in the preceding table and the corrections com- 
puted on those scores lead to the following tentative conclusions 
in regard to the effect of a single reading as a device for efficient 
work in school. Although indispensable, it is shown to be rela- 
tively inefficient. y 

1) A single reading uninfluenced by previous knowledge in 

grades 5, 7, and 8 results in, on the average, only 25 per cent of 

the total ideas in an article on immediate recall. 

2) On delayed recall after 20 days a single reading alone 

would probably give very little ability to do this test beyond 

that already possessed by the pupils because of previous knowl- 
edge of the material. 

3) An initial test given for the purpose of testing out previous 

knowledge is an efficient device for study because it motivates 

and directs reading. 


4) For purposes. of delayed recall repeated testing is more 


efficient than the single, though indispensable, contact with the 


material itself. This is in accordance with the laws of learning. 
Frequent repetition of an idea secures permanent retention. 

5) The ability to read and reproduce after a single reading 
varies greatly among individuals. The range is from nothing 
to a maximum of 89.9 per cent in these grades, but the high 
scores are relatively few. The upper quartile on immediate re- 
call in Group B is 49.2 per cent and the lower 26 per cent, while 
the median is 39 per cent. That is to say, if children in these 
grades read this material a single time without having it mo- 
tivated by a problem or some other purpose only one-fourth of 
them will get as much as 50 per cent of the total ideas in the 
article. This argues strongly for the proper emphasis upon 
directed study. This argument will be supported later by data 
which show the overlapping among these grades in this ability 


and emphasize the large individual differences of children in 
this skill. 


e. A study of these data when distributed by grades. 
In order to emphasize grade differences and to give an idea of 
overlapping of reading ability in respect to this material as shown. 
in the schools and grades investigated, the same data as reported 


in the previous section are now distributed by grades. Some data 


ee 


Jí 
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gathered in grades 6 and 4 are also introduced although these 
data are not believed to be so reliable on account of the unequal 
numbers in the groups. The preliminary report of this material 
was contributed by the writer to the Twentieth Year Book of the 
National Society for the Study of Education and may be found 
there in some detail (29). 

Distribution tables for the various groups and grades follow. 


TABLE 25 
DISTRIBUTION OF SCORES OF GROUP A 


Initial Test for Previous Knowledge by Grades and Immediate Recall 
‘*The Admiralty Islanders’? 


Grades 
Class Interval VIII VII VI Y IV 
30-39.9 1 
20-29.9 15 9 3 5 
10-19.9 16 14 21 15 2 
0- 9.9 3 2 24 20 6 
Totals 35 25 48 40 8 
Medians 19,3 18.2 12.3 11.2 6 
Q 5.2 5.1 5.4 5.8 3.8 
Immediate Recall 
80-89.9 1 
70-79.9 8 2 3 1 
60-69.9 6 3 2 3 
50-59.9 10 8 11 4 
40-49.9 6 4 9 3 
30-39.9 11 2 12 5 2 
20-29.9 J 2 2 10 2 
10-19.9 1 1 4 9 2 
0- 9.9 1 4 2 
Totals 35 25 48 40 8 
Medians 59.5 52.5 47.5 36.5 19. 
Q 11.3 7.2 14.3 13.4 10. 
The following table gives scores for Group A, delayed recall. 
TABLE 26 
DISTRIBUTION OF SCORES OF GROUP A BY GRADES 
DELAYED RECALL 
20 days 
«t Admiralty Islanders’? 
Grades y o 
Class Interval VIII VII vI 
60-69.9 4 1 
50-59.9 6 4 i 1 
40-49.9 4 9 5 5 1 
30-39.9 6 6 = 7 3 
20-29.9 2 2 2 4 3 
10-19.9 2 2 2 
œ 9.9 8 
Totals 22 23 8 21 mo 
i 30. 26.4 R 
Medians 47.5 41.6 62 15 
Q 10.8 78 10. i 
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ee a a cr as eae os, ns 
median for grade of the averages for this grade is 47.5 per cent of the 
total possible score etc. 
The reader’s attention is called to the following interpretation 
of the above table: 
1) The scores on the initial test in all grades are consistently 
small; there is progress made from grade to grade and there is 
a large amount of overlapping in these grades. On this test the 
amount of overlapping may be expressed in terms of per cent as 
follows: 
36% of the pupils in Grade 7 overlap the upper 50% of 
Grade 8. 
6% of the pupils in Grade 6 overlap the upper 50% of 
$ Grade 8. 
| 125% of the pupils in Grade 5 overlap the upper 50% of 
Grade 8. 
2) Scores on immediate recall are greatly increased con- 
sistently throughout the grades. The only uncontrolled variable 
is the single reading preceded by the test. This measures the 
. amount of a single reading. 
' 3). Overlapping in these grades on immediate recall is just as 
significant. 
20% of the pupils in Grade 7 overlap the upper 50% of 
Grade 8 


10% of the pupils in Grade 6 overlap the upper 50% of 
Grade 8 


10% of the pupils in Grade 5 overlap the upper 50% of 
Grade 8 

This means that grading of reading ability in these grades is 
very rough indeed and that pupils of at least the four upper 
grades do not differ so greatly that what may be said of one 
grade will not be roughly true of the others. 

4) On delayed recall the scores in all grades consistently de- 
crease, due to the lapse of 20 days. The loss is greater in the 
lower than in the upper grades, suggesting that while pupils in 
the middle grades have the skill pretty well perfected, they do 
not remember as long. The time taken to do the test in their 
case is greater also. 


5) The amount of overlapping on delayed recall is consider- 
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able but not so great as on immediate recall. It may be ex- 
pressed as follows: 
91% of the pupils in Grade 7 overlap the lowest pupils in 
Grade 8 
75% of the pupils in Grade 6 overlap the lowest pupils in 
Grade 8 
80% of the pupils in Grade 5 overlap the lowest pupils in 
Grade 8 
75% of the pupils in Grade 4 overlap the lowest pupils in 
Grade 8 
The scores of Group B on immediate and delayed recall will be 
shown next. It will be remembered that Group B had no initial 
test. 


TABLE 27 


SCORES OF GROUP B DISTRIBUTED BY GRADES 
IMMEDIATE AND DELAYED RECALL 


tt Admiralty Islanders’’ 


Immediate Recall 
Grades 
Class Interval VIII VII VI v IV 
70-79.9 a 
60-69.9 7 2 1 
50-59.9 8 5 5 1 
40-49,9 16 8 12 4 1 
30-39.9 8 11 17 8 
20-29.9 6 7 20 6 3 
10-19.9 af 3 7 i 10 
0- 9,9 1 10 6 3 
Totals 47 37 72 32 aL, 
Medians 45.3 37.7 29.5 25. 15.5 
Q 13.9 9.9 9.7 12.2 9. 
Delayed Recall (20 Days) 

60-69.9 1 i 
50-59.9 2 1 j 
40-49,9 9 7 4 1 
30-39.9 7 9 4 yf 1 
20-29.9 6 8 10 5 1 
10-19.9 1 5 2 10 11 
0- 9.9 4 
Totals 26 30 20 32 17 
Medians 38.6 32.2 28. 27. 13.6 

§.1 8.8 7.3 10.6 3.8 


The reason for the difference in the size of the groups in the 
above immediate and delayed recall scores is that scores are con- 
tained in the immediate recall from one school in which, through 
a slip, delayed recall scores were not given. If the selection of 
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pupils in these groups is made so that pupils of somewhat equal 
ability are chosen, the effect of adding more scores to the group is 
to make the median somewhat more reliable. For instance, since 
the pupils in grade six, immediate recall are representative of six 
schools they are regarded as reliable for grade six on this phase 
of the test. The delayed recall scores, however, are not so reliable. 

Before pointing out the results shown in the above tables the 
delayed recall scores for Group C which had no immediate recall 


nor any initial test but a single reading only are given in Table 
28. 


TABLE 28 


SCORES OF GROUP C DISTRIBUTED BY GRADES 
DELAYED RECALL 


“Admiralty Islanders’? 


Grades 

Class Interval VIII VI VI v Iv 
40-49.9 1 1 
30-39,9 4 3 
20-29.9 12 12 15 8 1 
10-19.9 7 8 16 13 3 

0- 9.9 2 8 6 4 
Totals 23 23 43 27 8 
Medians 23.7 21.2 18.4 15.7 10. 
Q 5.2 5.7 7.4 7.3 5.8 


The foregoing tables are read in the sam 
mediately preceding. From a study 
27 and 28, the following results seem 

1) On immediate recall the scores of Group B in the different 

grades are consistently smaller than the scores for Group A on 

the same test. They decrease from grade to grade as shown in 
the scores. 


2) The amount due to a Single reading ranges from 45.5 per 
cent in Grade 8 to 15.5 per cent in Gr 


ade 4, Part of this is no 
doubt due to previous knowledge so 


that the amount due to 
reading itself is comparatively small. 


- This amount will be 
computed when corrections are made in t 


he following pages. 
8) The scores of Group B on delayed reeall show a marked 
ability of the pupils to perform the test after a lapse of 20 days, 
but there is the usual overlapping and w: 


ide range in individual 
abilities. The averages are consistently 1 


ower than on immediate 
recall. Progress in the ability to do this tesi after a single 


reading and an immediate recall test is steady from grade to 


e manner as those im- 


of the data given in Tables 
to be shown: 
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grade. When corrected for previous knowledge, however, the 
amounts attributed to a single reading become surprisingly 
small. 

4) The scores of Group C on delayed recall show that the 
ability to do this test after a single reading and a lapse of 20 
days is very slight. It does not exceed to any marked degree the 
ability of Group A to do the test before any reading occurred. 
It is therefore probable that the single reading without immed- 
jate recall has left very little impression upon the minds of 
these pupils although some slight effect is discernible in the 
delayed recall scores. 

5) In all these tables the dispersion of the groups around the 
central tendency is shown to be greater after a single reading 
than it is 20 days later. This suggests that the single reading 
changed the amount of knowledge of this material as to cause 
those who were good readers greatly to enlarge their knowledge 
of the material according to their abilities but that when time 
intervened to cause forgetting, the individual differences in the 
knowledge of the groups naturally decreased. Pupils who read 
well had much to forget; those who read poorly less. Hence the 
the interval caused the knowledge of the groups to become more 
nearly as it was before any reading had taken place. 


f. Conclusions from grade distributions 

From a study of the data given in the grade distributions the 
following inferences are drawn. 

1) Ability to reproduce this material after a single reading 

inereases in a somewhat regular manner from grade to grade. 

2) There is marked overlapping in this ability as shown in 

these grades so that the generalizations made in Section 5d of 

this chapter seem to be roughly true for pupils in these grades 

as a whole. 

3) Ability to reproduce material after a single reading is rela- 

tively slight when variable factors are taken into consideration. 

4) The division of grades into groups and the attempt to 

measure the factors of previous knowledge, motivation, and 

practice with the test seem to have been successful. Differences 

in grades and groups are clearly and consistently shown. 

5) The data given in the foregoing tables may be used to esti- 
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mate the effect of the variables. This will be done in the follow- 
ing pages. 


g. Correcting for the Variables 

In general the tables represent very clearly the results of the 
measurement of relatively increased power to perform the tests 
after a single reading as measured by immediate recall and a de- 
crease in this same power after a lapse of 20 days. It is probable 
that the medians would shift if a larger number of cases were 
taken; but from experience with the tests in several school sys- 
tems the experimenter is of the opinion that this shift would not 
be great. It might be calculated by statistical treatment of the 
data but this is thought neither necessary nor desirable. The data 
show only what they show for these schools and grades and under 
these conditions. Changed conditions with more widely selected 
pupils would alter the amounts of these medians but not the gen- 
eral significance of the facts, nor the relative amounts due to 
previous knowledge, the effect of a single reading, and the effect 
of motivation and practice with the tests. The general significance 
of the experiment would not be changed. 

The method of making the correction for the variables (previous 
knowledge, effect of motivation of the initial test in Group A, the 
single reading, and the effect of the repetition of the tests upon 
delayed recall) is, as was explained earlier in this chapter, to use 
the median of the average scores made by the three groups in 
each grade, Groups A, B, and © interchangeably, the scores of one 
group being subtracted or added to the scores of another to ac- 
count for the effect of the variables. These corrections are given 
only for speculative purposes here. The writer does not claim for 
them any fine degree of accuracy. 

The first correction m 


TABLE 29 
CORRECTION OF SCORES OF GROUP A FOR THE EFFECT 
OF PREVIOUS KNOWLEDGE 


diss “The Admiralty Islanders’? 

rades VOI VII Iv 
Immediate recall—Group A 59.5 52.5 er X 
Initial Scores—Group A 19.3 18.2 
Effect of single reading plus motivation 40.2 34.2 35.2 25.3 


4 


a 
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It is obvious that when the initial scores are subtracted from 
the immediate recall scores that there is still a factor affecting the 
yesult—the effect of the motivation caused by the initial test. The 
only way to arrive at an approximate estimate of this effect is to 
use the scores of Group B, corrected for previous knowledge, to 
correct the scores of Group A for the effect of this motivation. 
Table 30 gives the scores of Group B corrected for the amount 
of previous knowledge. One way to arrive at this correction is 
to assume that the previous knowledge of Group A and Group B 
is approximately the same and to subtract the initial scores of 
Group A from the immediate recall scores of Group B. 


TABLE 30 


CORRECTION OF THE SCORES OF GROUP B FOR THE EFFECT 
OF PREVIOUS KNOWLEDGE 


‘The Admiralty Islanders’? 


Grades Vit vil VI Vi Iv 
Immediate recall—Gr. B 45.3 37.7 29.5 25. 15.5 
Initial seore—Gr. A 19.3 18.2 12.3 11.2 6. 
Effect of single reading 26.0 19.5 17.2 13.8 9.5 


It is seen from the above table that when the correction for the 
effect of previous knowledge is made the resulting scores, due to 
the single reading, are comparatively small, and the largest differ- 
ence between grades is between Grades 4 and 5, and between 
Grades 7 and 8. 

To correct the score of Group A for the effect of motivation of 
the test upon the reading, we subtract the single reading scores of 
Group B from the corrected scores of Group A as shown in Table 
31, and we have the effect of motivation, of the supperior ability 
of Group A, or of both. 


TABLE 31 


CORRECTION OF SCORES OF GROUP A FOR EFFECT OF 
MOTIVATION OF INITIAL TEST 


“¢The Admiralty Islanders’? 


Grades VIII VII VI v Iv 
Group A corrected for previous 

knowledge 40.2 34.3 35.2 25.3 13. 
Group B corrected for previous 

knowledge 26. 19.5 17.2 13.8 9.5 
Effect of motivation 14.2 14.8 18.0 11.5 3.5 


It is recognized that the series of averages in the above table 
labelled, ‘‘Effect of Motivation,’’ may be due to differences in the 
groups as well as to the effect of motivation, but it is unlikely that 
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the differences in the groups account for it wholly. The fact that 
Group A consistently has a larger score in the series of tables 
would tend to show that this is due to the nature of the method 
used with this group rather than to the effect of a more selective 
group. 

The next step is to correct the delayed recall scores of Group B 
for the effect of the practice in recall due to the immediate recall 
test. To do this the delayed recall scores of Group C are sub- 
tracted from the delayed recall scores of Group B, since Group C 
had no immediate recall; their scores should represent what Group 
B would have done had they not been given an immediate recall. 


TABLE 32 


CORRECTION OF SCORES OF GROUP B DELAYED RECALL FOR 
EFFECT OF IMMEDIATE RECALL 


“‘The Admiralty Islanders’? 


Grades VIIL VIL VI Vv IV 
Group B delayed recall 38.6 32.2, 28, 27. 17. 
Group © delayed recall 23.7 21.2 18.4 15.7 10. 
Effect of immediate recall 14.9 11. 9.6 11.3 th 


By proceeding in the same manner and correcting for the effect 
of the various tests upon subsequent tests, the effect of reading 
upon tests, and the like, it is possible to arrive at a final table 
which gives the effect of the various factors in summary form. 
These figures are given in the following tables: 


TABLE 33 
EFFECT OF VARIOUS FACTORS AS MEASURED BY INITIAL 
TEST AND IMMEDIATE RECALL 
‘é The Admiralty Islanders’? 
Grades 


i VIII VIT VL V IV 
Effect of Previous knowledge 19.3 18.2 12.3 11.2 6. 
Effect of single reading 26. 19.5 17.2 13.8 9.5 
Effect of motivation 14.2 148 185 11.5 3.5 
TABLE 34 
EFFECT OF VARIOUS FACTORS AS MEASURED BY 
DELAYED RECALL 
“The Admiralty Islanders’? 
vat Grades 
Effect of single reading 4.4 Mr on X 5 Ya 
Efect of immediate recall 49 110 96 113 36 
Effect of reading and two tests 23.9 20.4 11.6 10.7 6.6 
Effect of reading and one test 49 110 96 113 36 
Effect of two tests 342 292 219 225 94 
In the above tables the scores shoul e ; a 
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Conclusions drawn from these tables will be deferred to the end 
ae of this chapter. 

4 The remaining data which are gathered from this series of ex- 
periments show the amount of loss due to the lapse of the 20-day 
interval between the immediate and the delayed recall tests. The 
differences between the loss by Group A and the loss by Group B 


are seen to be slight. 


TABLE 35 
LOSS DUE TO THE LAPSE OF TIME BETWEEN IMMEDIATE 
AND DELAYED RECALL TESTS 
‘The Admiralty Islanders’? 
Grades 
VIII VII VI W, Iv 


Grades 
Group A Loss 12. 10.9 17.5 10,1 2.4 
Group B Loss Tf. 5.5 1.5 -2 1.9 


It is seen by the table that the loss in each group after the 
„lapse of 20 days is comparatively slight. Reference to the tables 
will show, however, that Group A maintains its relative superior- 
ity over Group B on delayed as well as on immediate recall, when 
“measured by gross score. One might naturally expect that Group 
B having had one less contact with the test than Group A would 
have forgotten more rapidly. But perhaps Group B loses less 
«because there is less to lose. 


6. EXPERIMENT WITH ‘THE MATERIAL ‘‘ ABBREVIATIONS” 

Before summing up the results of this chapter it will be neces- 
sary to give a brief summary of the results of an experiment with 
the material ‘‘On the Use of Abbreviations” in Grade 8 of the 
Ida Grove Public Schools. This experiment was conducted in the 
same manner as the preceding. Pupils were divided by the teach- 
er’s judgment into three groups of approximately equal reading 
ability. The type of test used was a Yes and No Test of 100 
paired questions. The following table gives the scores of Group 
A, Group B, and Group C. The total number of cases is 26. 

The reader will note that the results of this experiment with 
different material and a different test are much the same as the 
previous experiments reported in this study. There is consider- 
able previous knowledge and the effect of the motivation of the 
initial test is marked. The only difference to be noted in the 
above table is the fact that there is apparent reminiscence taking 
place in the delayed recall; for after 6 days time the score is 
larger than after the immediate recall. The amount of previous 
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TABLE 36 
SCORES OF EIGHTH GRADE ON ‘‘ ABBREVIATIONS’? 
Per Cent of Paired Answers Correct 


Initial Immediate Delayed 

Gipi Recall Recall 

1 42 70 66 

2 34 54 62 

3 32 50 54 

4 18 50 54 

5 26 38 34 

6 16 34 32 

7 30 28 28 
Averages 28 46 47 
P. E. of Av. 2.08 3.34 3.28 
Group B 
Pupil 

1 64 

2 52 66 

3 52 58 

4 44 42 

5 36 48 

6 36 

7 34 36 

8 32 50 

9 28 32 

10 28 38 

11 46 52 
Averages 31 45 
P. E. of Ay. 3.02 1.90 
Group C 
Pupil 

1 58 

2 46 

3 34 

4 39 

5 28 

f 22 

y 20 
Average 31 
P. E of Average 3.7 


knowledge of this ma 


terial is larger than in ‘the case of “The 
Admiralty Islanders.” 


The effect of reminiscence which is noted 
erely due to the fact that the pupils have 


ers to the questions or it may be due 
to repeated practice with the test. 


One may take the averages aboy 
for the various uncontrolled factor 
Effect of previous knowledge 


e and use them as corrections 
s and arrive at the following: 


5 2 
Effect of motivation ea 
Effect of single reading 9% 
Effect of immediate recall on delayed recall 
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The above corrections are likely to be in error either plus or 
minus to a considerable degree. The reader is probably justified, 
however, in drawing some conclusions in regard to the approx- 
imate effect of the various factors in a single reading of this type 
of material. There cannot help but be a large factor of previous 
knowledge ïn this selection since it is common material found in 
the ordinary language book. In general, we can say that the 
single reading affected the scores on immediate recall to a very 
slight extent. This is quite in keeping with expectation, since the 
material is hard and full of detail. Introspection would tell one 
that this type of material is not retained to any large extent after 


a single reading. 


7. CONCLUSIONS FROM THIS CHAPTER 


The general conclusions from this chapter are as follows: 
From the experiment with ‘‘The Admiralty Islanders” the fol- 
lowing conclusions are drawn: 
a. The effect of previous knowledge on the scores is large in 
comparison with the total gross scores. 
b. The effect of a single reading when corrected for previous 
knowledge is comparatively small; it doubles the knowledge, but 
it still leaves the pupil far short of perfect mastery of the ideas 
in the selection. The amount actually added to previous knowl- 
edge ranges from 26 per cent in grade 8 to 6 per cent in grade 4. 
c. The effect of the use of an initial test is great. It ranges 
from 14 per cent in the eighth grade to 7 per cent in the fourth 
grade. That is to say, on the average 14 per cent of the total 
jdeas of the selections are added in the eighth grade because of 
the use of the initial test, or because of that and inequality in 
the groups. It seems probable that giving an initial test before 
a reading of any article which the pupils are assigned is a good 
method of insuring mastery. 
d. The effect of an immediate recall test upon a delayed recall 
is practically the same as the motivation caused by the initial 
test. To be more explicit, the effect of the review preceding a ` 
delayed recall is very marked. ‘This is in accordance with our 
knowledge of the laws of memory. 
e. If a group of children read a selection and have no im- 
mediate recall of the facts, such a reading does not add mater- 
ially to the knowledge which they already have. This would 
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seem to show that frequent tests are a good device as a means 
of increasing ability to remember. This, too, bears out the 
truth of the law of recency in memory. 

f. The effect of a single reading and two tests before a delayed 
recall is decidedly marked and is distinctly greater than the 
effect of one test and a single reading. This would seem to 
show that'the greater number of repetitions of the material, 
even in the form of a test, the greater the chance for remember- 
ing the material at a later time. 

g. For this type of material the general conclusion may be 
made that for the ordinary child a single reading is not an effi- 
cient device. There are, however, some individuals who are so 
skillful that the single reading for them is relatively sufficient. 
Perhaps it would be clearer'to say that the efficiency of a single 
reading varies with the individual in the same manner as other 


for whom it is without appreciable effect. 

h. The series of corrections established in connection with this 
experiment may be used only tentatively to estimate the prob- 
able effect of various factors on other materials. The implica- 


tions are very suggestive, however, in the absence of anything 
more accurate. 


i. The experimenter does not mea 
reading of certain types of materia 
desirable device, Newspaper reading, reading for pleasure, and 
the like need consume no more time than a single contact will 
give; but for efficiency in study of factual material it is patent 
that a single contact will not do. 
The following conclusions in regard to the experiment with the 
material ‘‘On the Use of Abbreviatians’’ are added to those given 
in the discussion following the tables, 
a. The material was much more famili 
the material ‘The Admiralty Islanders” 
b. The same general r 
€. The chief difference 
delayed recall which m 
between immediate an 
pupils may have look 
the two tests, or to a 
d. This experiment 


n to imply that for cursory 
1 the single reading is not a 


ar to the pupils than 
as was to be expected. 
esults are apparent in the tables. 

e is in the apparent reminiscence in the 
ay be due to the shortness of the interval 
d delayed recall or to the fact that the 
ed up the answers in the interval between 
ctual reminiscence, 


reveals that on very factual material of a 
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difficult character, the amount of effect of a single reading is 
so small as to be practically nil. This is material for hard study 
and drill. No teacher would be likely to ask a pupil to study 
it in the ordinary way; but if she did, the results would soon 
put her right in regard to the inadequacy of such a procedure. 


CHAPTER VII 


THE EFFECT OF A SINGLE READING AND THE 
EFFECT OF TWO READINGS COMPARED 


The foregoing chapter attempts to get at the effect of variable 
factors which enter into a single reading. It is significant that 
previous knowledge, which no doubt is present in all reading 
since it furnishes a part of the apperceptive mass which makes it 
possible for a reader to become interested in and read a selection, 
is considerable in amount. It cannot be measured except by 
means of a test before reading and even then it is difficult to 
know whether or not the test represents previous knowledge en- 


unit of measure- 


ment, so in measuring mental products, perhaps, the effect of a 


single reading is more adequately expressed by comparing it with 
what happens when the same article is read over again. The fol- 
lowing is an account of an experiment with 298 pupils in the sev- 
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enih and eighth grades of a typical middle-western departmental- 
ized intermediate school. 


1. PURPOSE 

The purpose of the present experiment, while generally stated 
above, is more particularly as follows: 

a. To obtain a standard of comparison which may allow one to 

say that the effect of a single reading is a half as large as the 

effect of two readings, or twice as large, or whatever the case 

may be. 

b, To ascertain if it pays to say to pupils, ‘‘Read your lesson 

twice, for this is an economical method of study.” 


2. MATERIAL AND Mreruop 

The material used in this experiment was the article ‘‘Medieval 
Castles,’’ the construction of which was explained in a previous 
chapter. 

In order to get a measure of the effect of two readings, the 
pupils in each class were divided into two groups by ranking them 
on their comprehension scores in the Monroe Silent Reading Test 
III, and then putting number 1 in one group, number 2 in the sec- 
ond group, number 3 in the second, and 4 in the first, ete. In this 
way two approximately equal groups were formed in each class. 
Group A read the selection a single time; Group B read the 
selection twice. Both groups were then given the test to determine 
their comprehension and remembrance of the article read. Twenty 
days later the same test was repeated in order to measure the 
effect of lapse of time upon memory of this material and to com- 


pare the effect of one reading and two readings as measured by 


delayed recall. 
The approximate equa 
jng gross Monroe Scores for each class: 


lity of the groups is shown by the follow- 


No. of 
Room Pupils Group A Group B 
Acceleration Room 14 249 246 
West 8 A 24 379 384 
mast. B Á 18 264 266 
3 B 22 284 291 
IN 32 3 412 
wet Bee 18 185 183 
7B 28 No score No score 
156 1774 1802 
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The Monroe Comprehension score was used for division into 
groups because the ability to do the comprehension tests of Mon- 
roe most nearly resembles the ability to perform the tests in the 
present experiment. Rate of work was not considered because 
this is a test of amount of difficult material that could be done 
and not of time taken to perform the tests; moreover it is doubt- 
ful if the two variables can be measured at the same time (30). 
Pupils had all the time they needed to perform the tests. 

The directions given to the pupils were the same as in former 
experiments with the exception that Group B was told to read the 
article twice. Ample time was taken to explain to the pupils the 
procedure in the experiment. While reading the material, pupils 
were asked to mark every half minute by putting a line on the 
reading page, similar to the procedure in the Courtis Silent Read- 
ing Test No. 2. This was for the purpose of getting some check 
on whether or not a single reading took place with Group A and 
whether or not Group B read the selection twice, Very little was 
said about the speed with which the article was to be read except, 
“Read in your usual manner’. Time was kept on both readings 
and the test by the method explained in the previous experiments. 
Rates of reading are reported on this material because of the in- 
teresting light they throw upon the probable manner in which the 
two groups read. It is believed that though no other directions in 
regard to rate of reading than above were given, some children 
may have hit on the plan of reading carefully once and skimming 


a second time, or the reverse, The rate scores will indicate if this 
was done. 


8. RESULTS 


periment are given in the following sum- 
who were not present for both tests—im- 
are excluded. The total number of pupils 


! were eliminated because of irregularities is 
156 pupils or 78 pairs in grades seven and eight, and in the Ac- 
celeration Class made up of pupils approximately eighth grade in 
ability. 


The results of the ex 
mary tables. Pupils 
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TABLE 37 


EFFECT OF A SINGLE READING AS COMPARED WITH 
THE EFFECT OF TWO READINGS 


Immediate Recall 


GROUP A GROUP B 
One Reading Two Readings 
Grades 
VII VII VIII VO 
Class Interval 
70 — 74,9 1 
65 — 69.9 1 
60 — 64.9 1 2 2 
55 — 59.9 5 
50 — 54.9 4 6 
45 — 49.9 3 4 
40 - 44.9 3 3 4 2 
35 — 39.9 6 5 4 10 
30 — 34.9 5 2 3 2 
25 — 29.9 5 8 5 7 
20 — 24.9 3 8 6 8 
15 — 19.9 2 5 2 1 
10 - 14.9 2 5 1 4 
5- 99 2 2 
0- 49 1 1 
Total Cases 39 39 39 39 
Median 37 24 38.1 27.5 
Q 11.2 7.2 12.3 8.1 


The above table should be read as follows: on a single reading, one pupil 
in group A made a score of from 60 — 64.9 per cent of the total possible 
score, five pupils a score from 55 — 59.9 per cent of the total possible score, 
etc. The median score from the eighth grade on a single reading is 37; 
on two readings, 38.1 per cent or 1.1 per cent better. The score for Group 
A, grades seven, for a single reading is 24 per cent of the total possible 
score; for Group B which read twice, 27.5 per cent of the total possible 
score, or 3.5 per cent better than the single reading group. Thus, the 
medians for the groups which read the selection twice are slightly better than 
those which read it once. The quartile deviations, Q, show that there was a 
slightly larger spread after two readings than after a single reading. 


Conclusions from ‘Preceding Table 

1) The effect of two readings is very little if any greater than 
the effect of a single reading of this material for the pupils repre- 
sented in this experiment as measured by the median scores made 
by them. 

2) The only appreciable sign of greater efficiency due to iwo 
readings is the slightly greater spread of the Group B which read 
the article twice. This may be due, however, to the fact that the 
groups were not accurately divided in spite of the care taken. 

3) If these scores are to be taken as a sign of efficient reading, 
there is still considerable to be done in the matter of advising 
pupils in regard to economy of study. Apparently two readings 
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of the article are not efficient from the standpoint of immediate 
recall. These pupils would have been practically as well off if 
they had read the article a single time and then gone on to some- 
thing else. 

4) A study of the answers made to these tests with a determin- 
ation of whether or not the two readings resulted in a selection of 
the more important ideas would help to determine whether there 
was any gain made in the reading which is covered up by the 
median group scores. 

5) A single reading must be followed by something other than 
a mere repetition of the same kind of reading, if an ‘increased 
number of ideas are to be reproduced. À 

6) These data show that the largest gain from reading is due 
to the single first reading; if this is true then training in a single 
careful reading so that the average pupil can reproduce seventy- 
five to ninety per cent of the ideas in the article would seem to be 
the first step in economy of study. 

7) If, as Dr. Germane found (23), rereadings are more effi- 
cient than a corrected summary, and the directed summary more 
efficient than undirected rereadings, then we seem to be on the 
trace of some very valuable suggestions in regard to efficient 
methods of study. 


The following table gives a summary of the scores made on de- 
layed recall by the same groups. 


TABLE 38 
EFFECT OF A SINGLE READING AS COMPARED WITH EFFECT 
OF TWO READINGS AS MEASURED BY 
DELAYED RECALL 


GROUP A 

cn tg ee 
Class Interval vat VIIL VIL 
70 — 74.9 
65 - 69.9 
60 — 64.9 
55 — 59.9 
50 - 54.9 
45 - 49.9 alt 
40 — 44.9 3 3 i 
35 — 39.9 9 = 
30 — 34.9 1 1 z ak 
25 — 29.9 5 1 A a. 
20 - 24.9 T 3 : . 
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15 — 19.9 5 13 10 9 
10 — 14.9 6) K6 ion gT 
5- 99 2 T a Og 
0- 49 1 3 i E 
Total 39 39 39 39 
Median 23.9 13.7 19.7 15.2 
Q 9.97 5.18 10.28 9.10 


The above table is read in just the same manner as Table 37. The 
median for the group which read the article once in the eighth grades is 
23.9 per cent of the total possible ideas; for Group B which read the article 
twice, 19.7 per cent of the total ideas or 4.9 per cent less than that of the 


group which read only once. 

The median for Group A (single reading) in grade seven, is 
13.9 per cent of the total possible ideas; of Group B (two read- 
ings) it is 15.2 per cent or 1.3 per cent better. 

The quartile deviation, Q. is greater for the groups which read 
the article twice. 

Conclusions from the preceding table 

1) As far as;the median scores for the groups show, the pupils 

who read the article once only in the eighth grade were better off 


on the average than those who read it twice. 
2) In the seventh grade, the pupils who read the article twice 
were more efficient in reproducing than the single reading group, 


but by only a slight margin. 
3) As measured by delayed recall, the loss due to lapse of 20 


days is as follows: 


Group A Group B 
Grade 8 13.6 11.4 
Grade 7 10.3 12.3 


more through lapse of time than Group A. 
e due to the fact that on immediate recall 
re of the details than Group A; but that on 
details tended to be forgotten. 

4) For some unaccountable reason, Group A in the eighth 
grade did better than Group B. This may be due to the fact that 
it is actually a better group of readers, or it may be due to the 
fact that on this kind of material, a second reading is of slight 
advantage, and for delayed recall may be a disadvantage for it 


` Group B thus lost 
This may possibly b 
they remembered mo: 
delayed recall these 
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may center the attention on the details rather than the main ideas 
which is not of advantage for delayed recall. 

5) From these data one is led to suspect that the effect of repe- 
tition on logical material of this type, as on nonsense material, does 
not begin to be appreciable until after many such repetitions have 
taken place. For the ordinary reader probably the best general 
advice is, ‘‘Read the article through carefully once.” The effect 
of summarizing, as pointed out by Dr. Germane, depends upon 
the kind of summary used. Directed reading is much more effi- 
cient than even repeated undirected reading. 


A Study of Scores by Paired Individuals 

It is a well-known principle that gross scores often cover up the 
truth about the individuals whose scores make up the averages or 
medians. In this study a precaution has been taken to insure get- 
ting at the whole truth if it is possible in group measuring. The 
following pages contain a study of the effect of a single reading 
as compared with the effect of two readings from the standpoint 
of the number of individuals in the single-reading group (Group 
A) who excel or are excelled by their controls in the two-reading 
group (Group B). Table 39 gives these data for immediate re- 
call; Table 40 for delayed recall. The pairs are as nearly equal 


in reading ability as it is possible for one to get them by means of 
Monroe Silent Reading Scores, Test ITT. 


TABLE 39 


EFFECT OF ONE READING COMPARED WITH EFFECT OF TWO READINGS AS REVEALED 
BY STUDY OF INDIVIDUALS AND THEIR CONTROLS 


Grades No. A’s No. B’s Ti ; Avo. 
Excelling Excelling = aoe h 

B’s A’s B’s Adv. 

8- Accel 0 7 7 10.5 
W8A 7 5 1 -2 5 
BSA 6 2 2 4 =e 
ee 5 5 i 0 3.9 
WTA 5 1 6 12.5 
E7A 3 6 3 rat 
7B 5 8 1 3 4.1 
31 44 6 13 62 


The above table should be read as follows: Of t i upils in 
Grade 8, Acceleration Room, 7 individuals in Gans ey OF ee ag 
group, excelled their controls in Group A, the one-reading. group, ete. Col- 
umn five shows the superiority of Group B, the two-reading group, as ex- 
pressed in number of individuals who excelled their controls; column six 
expresses the average per cent of reproduction by which Group B excelled 
Group A. A minus sign indicates that Group A excelled Group B. 
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Table 39 shows the following: 
1) On immediate recall 31 individuals in Group A, the single- 


reading group, excel their controls in Group B, the two-reading 
group, but 44 pupils in Group B excel their controls. This 
gives Group B an advantage of 13 individuals. 

2) In all the grades but two Groups B, the two-reading groups, 
excel Groups A who read once. 
3) The average amount by which Group B excels Group A in 
all grades is 6.2 per cent of the total ideas contained in the 
article. 
4) This shows a slight superiority for Group B which read the 
article twice, but the amount of superiority is not great. The 
second reading adds only a slight increment to the first reading, 
if these data are to be considered reliable. 

A similar presentation of data for delayed recall is found in 

Table 40, which is read the same as Table 39. 
TABLE 40 


EFFECT OF ONE READING COMPARED WITH EFFECT OF TWO READINGS AS REVEALED 
BY STUDY OF THE INDIVIDUALS IN EACH GROUP WITH THEIR CONTROLS 


Delayed Recall 

Grade |, No. A’s No. B’s Tied Ady. Ave. 
Excelling Excelling for % 

B’s A’s B’s Ady. 

8 Accel. 0 6 1 6 6. 
Wea 6 5 1 = -6.9 
E 8A 4 3 3 a -3.9 
8 B 3 6 2 3 38 
WTA 7 9 0 2 37 
ETA 2 7 0 5 3.6 
7B 8 5 1 <3 ee 2 
30 41 8 11 8. 


The foregoing table seems to show that: 

1) On delayed recall the advantage remains with Group B, the 
two-reading group, which excels Group A both in the number 
of individuals who excel their controls and in average per cent 


reproduced. 

2) In all grades put three, Groups B excel Groups A. 

3) The average by which the individuals in Groups B excel 
Group A is 8 per cent of the total possible score. 
4) This shows à slight superiority for Group B and suggests 
that the effect of two readings on delayed recall is slightly bet- 


ter than on immediate recall. 
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Conclusions 


3) The fact that on delayed recall eleven more individuals in 
Group B excel their controls than the reverse by an average 


Effect of one and two readi 
It is probable that | . CONgs as measured by rate 


Tn this section data are gi how 
i i given to sho 
the effects of a Single reading and of two readings as measured by 
rate. The Purpose is to show: 
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3) What the probable effect of knowing that they can read 

twice has upon the rate of Group B. 

The reading rates given herein are not exact to the second but 
represent approximate rates which were obtained inthe following 
manner. The experimenter wrote on the blackboard a series of 
numbers at ten second intervals. When a pupil finished his read- 
ing he wrote down on his paper the number then appearing on 
the blackboard. If he finished in the interval between 50 and 60 
he marked 5 on his paper and this figure was used in 
The rates of reading were found by dividing 
ds into the total number of seconds read 
of words read per min- 


seconds, 
computing his rate. 
the total number of wor 
and then figuring the approximate number 
Table 41 gives these rates for both groups. 


ute. 
TABLE 41 
COMPARISON OF READING RATES OF GROUP A AND GROUP B 
ON ONE AND TWO READINGS 

Grade No, Prs. Group A Group B 
8 Accel 7 176 180 202 
WsAa 12 165 182 189 
ESA 9 169 152 160 
8 B 11 146 144 126 
W7A 16 167 167 174 
BTA 9 140 126 126 
7B 14 133 171 155 


The rates given are average rates for the grade and group. The first 
column under Group B indicates the first reading; the second column, the 


second reading. 
A study of the table will reveal the following: 
1) In four grades out of seven, Group B read faster or 
equalled the rate of Group A on the first reading. 
2) In all grades except two in rereading Group B read faster 
or equalled its rate on the first reading. 
3) In four grades out of seven Group B read faster on second 


reading than on the first reading. 


Conclusions on Rate of Reading 

1) Group B in the majority of cases read faster during the 
second reading than the first. This suggests that the first reading 
was a careful reading and the second a faster reading for the 
purpose of verifying or checking up. ; 

2) Group B consistently read faster than Group A. This may 
be due to the fact that they knew that they could reread so did 
not think it necessary to read carefully the first time. 
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3) Although it may be possible that Group A naturally reads 
slower than Group B, the known high correlation between speed 
and comprehension seems to make it hardly probable, since the 
groups are so nearly equal in reading ability as measured by 
this test. 

4) Had Group B been told to read slowly and carefully both 
times the effect upon the ability to do the test would probably 
have been to increase the amount reproduced. 

5) The probable effect of the knowledge that they may reread 
seems to have resulted in higher rates for the rereading group 
and may have slightly lowered the rate of the single reading 
group on account of the fact that they knew they were to be 
tested. 


8) These data suggest many interesting problems such as: 
“What is the effect of different rates upon the ability to repro- 
duce?”’ and ‘What would have been the effect had Group A 


been told to read slowly and carefully and Group B told to read 
through swiftly both times?” 


4. GENERAL CONCLUSIONS DERIVED FROM THIS CHAPTER 

The effect of a single reading compared with the effect of two 
readings of approximately the same character would seem to min- 
imize the effect of unmotivated repetition under ordinary school- 
room conditions such as were represented here. The second read- 
ing added only 6.1 per cent on immediate recall and only 8 per cent 
on delayed recall. This would suggest that the necessity for other 
methods of study is great. Some individuals might hit on the de- 
vice of reading for the gist the first time and rereading for details 
the second and thus profit by the practice but it is hardly probable 
that elementary school pupils would do this unassisted by sugges- 
tion from the teacher. Rather than to tell pupils to reread it 
seems a much wiser practice to direct their reading by a series of 
questions, or to train them to a high degree of skill in reading an 
article a single time and mastering the salient facts, While a 
single reading ordinarily results in a mastery of only a small per 
£ this character, rereading adds 


cent of the ideas in an article o: 
only a small amount to that obtained from a single reading. 


CHAPTER VIII 


RELIABILITY OF THE STUDY 


It seems desirable before concluding this study to discuss in a 
single chapter the reliability of the materials used, the method, 
and the conclusions. Whatever evidence may be at hand in re- 
gard to the reliability of doubtful points in this study is largely 
the work of the experimenter, but here and there he has accepted 
the conclusions of other experimenters as a point of departure. 
Wherever it has been possible to secure experimental evidence in 
regard to a point, this evidence has been used, but in some cases 
the experimenter has proceded in the best method known at the 
present time without subjecting the method to experimental test- 
ing. He regarded it more important at this time to try out several 
types of materials and several types of tests than to concentrate 
on any one narrow type. Further experimentation should be done 
to get added evidence where there are doubtful points. 


1. THE MATERIALS, 

: a. Reading Materials 
The reading materials used in this series of experiments are of 
varying lengths. They are interesting, highly factual, and repre- 
sentative of the kinds of materials ordinarily found in the elemen- 
tary course of study. The writer did not find as did Gray (14) 
that long materials tended to fatigue pupils and that they did not 
do as well toward the end of the test as toward the beginning, if 
the test were of the completion or true and false type. It is true, 
however, of the type of test which makes large demands on recall. 
ince the writer used the completion and the Yes and No test in 
the more important experiments, he feels that the length of the 
articles did not result in a loss toward the end. Indeed, he had 
evidence in a carefully analyzed group of papers from 26 pupils 
that such was not the case, but that pupils held up until the end. 
This table is too long to include here. 
There is another just criticism that 
materials and that is the manner in w 
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may be brought against the 
hich they are printed. Huey 
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and Dearborn found that the ideal book line was about four and 
one-quarter inches in length. The writer fails to find, however, 
that in experiments with six different types of material on the 
same group of 16 pupils there was any difference in the reading 
rates of these pupils even when the length of lines and the char- 
acter of the printing differed widely. It is the character of the 
reading material, rather than the kind of printing that slows the 
rate, that is, below a certain point, and the eye strain on so short 
a selection cannot be great. Moreover, a typewriter with large 
type was used for printing reading materials which were to be 
hectographed and this tended to overcome any disadvantages to 
_ which pupils may have been put. 

There is very little criticism that can be offered in regard to ihe 
kinds of materials used since they were of an interesting, factual 
character specially suited to silent reading experiment. Some of 
the materials were doubtless very difficult for the lower grades but 


even in grade four many pupils made very good scores as a result 
of a single reading. 


b. The Tests 


7 One of the most moot points in the testing of silent reading is 
in regard to the type of test employed. Criticisms are made of 
all the tests which have so far been used. The tests which have 
been most favorably received, however, are of the same gencral 
type as those used by the writer—tests requiring little recall and 
depending chiefly upon recognition. 

Courtis, Monroe, The completion 
4 because it furnishes 
a better stimulus to recall than a pure question and answer test, or 
mpose an answer in 
i pan ents where the object 
was to measure associations which had been formed but were 2 


id t z X ee or not the tests actually 
did test silent. reading. This is a question which must be answered 
è field. The fact that the 
tests show a decided effect from the result of a single Ka a 


: : 5 was no reading a repeti- 
tion of the test did not materially raise the second ae ‘ands to 
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show that the test is a test of reading. The following summary of 
an experiment made with 22 seventh grade pupils to determine 
this point gives evidence to the effect that the test is a measure of 
reading. 

The completion test for the material «‘Peanuts’’ was given to 22 
pupils with two minutes and a half intervening with the following 
results: the average amount reproduced with the first 'test was 
22 per cent and with the second test 21.5 per cent. Pupils who had 
read the article, on the other hand, made the following scores: 


Grade VIII VII IV 
After reading 27.2 36.2 18.9 
10. 


Before reading 21.9 15. 

Since the reading was the only uncontrolled variable in the sit- 
uation, it must have been the effect which was measured by the 
test. As to just how rigidly this test brought out the effect of 
reading is another question. These experiments give evidence to 
show that the completion test and the true and false test certainly 
result in larger scores than the question and answer test. 

‘Another evidence of the reliability of the tests used is found in 
the nature of the scores which resulted. When it is found that 
the scores exhibit the same characteristics as any other measure- 
ment of mental ability—wide individual differences, grouping 
about a central tendency, and rather consistent variability from 
grade to grade, with a distinct gradation of ability on the aver- 
and much overlapping among the grades, it is quite evident 
that the tests have been a more or less reliable measure of some 
ability possessed by the pupils. All of these characteristics are 
consistently exhibited in the results of the tests used by the writer. 
As to their relative reliability, that is a question which may be 
decided by correlating the scores of pupils in these tests with 
other measures of reading ability. The writer is not able to 
furnish those correlations for the pupils in three schools owing to 
the lack of other measures of reading ability. And while the com- 
plete correlations have not been worked out ‘for the fourth 
school, the writer knows from a preliminary examination of the 
scores made by pupils in the tests of these experiments and other 
silent reading tests that the correlation is high with the single ‘ex- 
ception of the Kansas Silent Reading Test. Examination of the 
measures of variability in connection. with the tables in the main 
chapters of this study will furnish evidence as to the consistent 


age 
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variability from grade to grade. These facts and a comparison of 
the scores made by the pupils in, these experiments with other 
silent reading scores, will sufficiently establish the reliability of the 
tests. 

There is some question as to whether the completion test is a 
measure of reading ability or not. The uncontrolled completion 
test is much used as a measure of general intelligence. Trabue 
used it to test language ability. It is probably true that any test 
of reading is to a large extent a test of general intelligence. The 
type of test used in this study, however, is a controlled test in 
which there are five words suggested as the word needed to com- 
plete the true meaning of the statement. The fact that pupils 
consistently improved in their answers to the test after a single 
reading shows that the test did measure the effect of the only un- 
controlled variable in the situation—the single reading. And the 
fact that the association was suggested and did not depend upon 
the ability to supply the right word from memory but rather upon 
the ability to recognize the truth of the statement when the right 
word was selected, would eliminate to a large extent the effect of 
superior language ability on the part of some students,’ It is 
recognized, however, that pupils of superior intelligence do better 


than those of inferior intelligence in this test. But the pupil of 
superior intelligence also reads better, For these reasons the 
writer cannot see how the 


be question of intelligence in general is to 
Separated from the reading complex. The ability to read im- 
ae aa and a test of reading is a test of general intelli- 


experiments of 
there is a large 
: y believes those answers which 
he a correctly in both positive and negative forms are an 
actua Measurement of his knowledge. On the other hand, it may 
be that there is an advantage in statin, i 
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TABLE 42 
CORRECT ANSWERS ON ‘‘ABBREVIATIONS’’ GRADE VIII AS MEASURED 
BY BOTH SINGLE AND PAIRED ANSWERS 
Group Initial Test Immediate recall Delayed recall 
Single Pairs Single Pairs Single Pairs 
A 51. 38 e 28 4: 6b 48. = 19100 A uno 


a arc oL: o2 SiN 


D 


c : : : a 31 a 25 


Tt is seen from the above table that the number of correct an- 
swers as measured by the single answers correctly checked is some- 
times twice as large as the number when measured by the paired 
answers. By subtracting the number under the column ‘‘Pairs”’ 
from the column ‘‘Single’’ we find that in each case the answers 
checked right according to the single answers, exceed the paired 
answers somewhat the same in amount, ranging from 17 to 31. 
These answers were checked right by chance, or else some of them, 
were suggestive in the positive or the negative form and olicite 
right answers. The writer demonstrated that this factor would 
operate by checking at random alternate Yes and No answers in 
several different ways without reading the statements at all, with 
a result that from 41 per cent to 52 per cent of correct answers 
were correct by chance. It is very doubtful, however, that a 
child would check in this way. In fact it is impossible to estimate 
the exact amount of knowledge the child possesses with this type 
of test; by discounting the answers one may be ruling out answers 
that are the actual result of the child’s knowledge of the facts. 
An adult might hit upon the scheme of chance checking but it is 
unlikely that the child would. ; 

Nevertheless, in order to eliminate this effect of chance answers, 
the writer instructed pupils carefully in the main experiments not 
to guess at the answers. Then to make the matter doubly sure, 
he constructed the true and false test used in the experiment with 
the material ‘On Abbreviations’’ so as to eliminate the effect of 
chance. There are 50 paired answers n this test, or 100 points in 
: ed in both positive and negative 
all. A question must be answer‘ Peake 
form before it is counted as correct. The results of checking the 

i i ired answers shows that the child 
single answers against the pa Ted pine 
makes a much larger score on single answers than he does © 
paired answers. This may be taken to mean that safest assump: 
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tion is that they were checked correctly by pure chance. The con- 
sistency with which “pupils marked pairs of answers correctly 
would argue against the assumption that the statement of the fact 
in two forms was confusing and resulted in many pupils becoming 
confused and changing their minds after having checked an, answer 
rightly the first time, thus making a mistake in the second. Tak- 
ing all these facts into consideration, one may say that while there 
is a possibility of this type of test failing to measure completely 
the effect of reading it probably measures comprehension as well 
as any type of test which has been devised. It has the advantage 
of being very objective, easy to do, and it furnishes a rigid cheek 
on comprehension. The fact that pupils on delayed recall repro- 
duced better than on immediate recall argues that the test did not 
present great difficulty as a test. This is further substantiated by 
the fact that the papers were quite consistently complete and were 
as consistently filled out at the end of the test as at the beginning. 
Yet in spite of this care to eliminate chance, the per cent of correct 
answers reproduced does not differ materially from those gained 
by the use of the controlled completion test in Chapters VI and 
VII. 

Finally, the writer would call attention to the fact that the 
tests measure the effect of reading in a much more exhaustive way 
than ordinary tests because the pupil had all the time he desired 
to complete the exercises. The chances are-that a very complete 


measure of the effect of reading is shown in the various tables 
that comprise this study. 


2. Tue METHOD or EXPERIMENTATION 
The method of experimentation used in this series follows out 
the recommendations of former experimenter: 


¥ s and writers on ex- 
perimental method in education. 


Care was taken at all times to 


d, and to keep the conditions of the 


on experiments were given when- 
Y obtained for them. If there is 
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any advantage in time of day, so many different times are repre- 
sented in these experiment that variations one way are offset by 
those in another. 

The method of selection of the groups for the experiments in 
the sixth chapter is open to some criticism. It is probably doubt- 
ful whether or not in the three groups selected each represents a 
very close approximation to the normal group in the grade from, 
which they are taken in schools where the division was made by 
teachers’ judgment. However, in two other schools where pupils 
were divided on reading test scores, the scores were roughly com- 
parable and in general approximately the same as in the schools 
where division was made by teachers’ judgment. They were there- 
fore all included in, the final tabulations. It is believed that these 
scores are sufficient in number to be significant and that the cor- 
rection made as a remedy of these scores would not be greatly 
changed by additional testing. The length of time required for 
these experiments also made extension of the tests possible. It is 
a well recognized fact, moreover, that we can sample at any time 
only a small part of the total school population; all standards are 
made on the basis of sampling of the total abilities represented in 
the school population. When we have, as in this study, particu- 
larly in the experiments with the material ‘‘Peanuts,’’ ‘‘The 
Admiralty Islanders,” and ‘‘On the Use of Abbreviations,” a 
selection of pupils from the same grades in several different 
schools, a considerable dependence ean be placed upon the results. 
Wherever the cases are few and the results tentative the experi- 


menter has pointed out that fact. 


3. SCORING THE TESTS 
Before undertaking the scoring of the present study the writer 
considered several methods of marking the papers. He accepted 


the method used by former experimenters in similar studies and 
decided to mark one point for each correct answer and to pe 
i i r iously, all answers do 

r an incorrect answer. Now obviously, a 
pee £ work; not all questions are of 


not represent the same amount 0 0 q s 
equal aie If a pupil answers a question which is missed by 


every other member of a group he should receive more credit for 
that answer than for an answer which is made by every other | 
member of the group. This is on the theory that every ee 
of the group has had the same chance to answer a question an 


92 IOWA STUDIES IN EDUCATION 


that some of them have read the question and considered it 
hard to answer. To overcome this inequality in difficulty the 
common plan. has been to resort to sealing the questions and airing 
to each question the value corresponding to its diffieulty as PE 
by the number of'pupils taking the test who have missed the 
question. This is doubtless the most scientific method of marking 
the results of the tests and where great accuracy is desired it 
should be used. However, on certain types of material the effect 
of marking by this system as contrasted with the point system of 
marking used in this study, has been greatly overestimated. The 
writer undertook a study to show how scaling the answers would 
affect the scores in connection with the present study. He marked 
a series of papers by both methods and then correlated the answers 
of a group of sixteen pupils. The results of this study are shown 
in the following table. Where a very fine measure of the differ- 
ences in rank between students is counted and where extensive 
correlations are to be run, the method of scaling the answers is 
more desirable. In the present study, however, where there is no 
fine distinction to be drawn between individuals the point system 
used is quite accurate and gives results which justify the general 
conclusions that are drawn. This opini 


on is supported by evidence 
given by Pressey and Pressey (31), in an article in School and 
Society, June, 1920. They conclude that “‘Monroe’s weighting of 


TABLE 43 
MARKS OF PUPILS ACCORDING TO EQUAL AND WEIGHTED VALUES OF QUESTIONS 
Medieval Castles 


Pupil Marks by Unweighted Marks by Weighted 
Method Method 
1 64.3 52.8 
2 57.1 38.6 
3 43. 34.5 
4 29. 16.8 
5 21.7 6.14 
6 142 5.8 
7 35.7 24.9 
8 30.9 22.9 
9 28.5 18.5 
10 59.5 53.9 
11 61.9 50.4 
12 11.9 7.6 
13 21. 16.8 
14 30.9 24.7 
15 11.9 3.7 
16 45.2 35.3 
Averages 35.5 


24.4 
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his comprehension score adds practically nothing to a crude score 
as a measure of reading ability.’’ 

It is seen from the above table that the effect of using a weight- 
ed system of marking is to reduce the range of marks about 10 
per cent. It is to be remembered, however, that several questions 
by the second method are counted as if of no value because of the 
fact that they were answered by all the pupils. The effect of this 
is to reduce the range of answers to some extent. 

The correlation between the two systems of marking according 
to Pearson’s Product-Moments method, was found by the writer 
to be .89. This is a high correlation and shows that the results 
would Inot have been markedly different in character had the 
weighted system of marking been used. 

Moreover, in this system of marking the effort was made to ex- 
press as a per cent the number of ideas reproduced as related to 
the total number of ideas in the article. No attempt was made to 
evaluate these ideas, to mark them as difficult or easy, or in any 
other way determine the difficulty of the questions. It was thought 
sufficient for the purposes of this study to show the effect of a 
single reading as measured by the average amounts reproduced of 
the whole number of ideas in the selection. The weighted method 
of marking would have had some disadvantage in that it does not 
represent the per cent of the ideas reproduced as the result of a 
single reading but rather the efficiency of the reading as measurd 
by the weighted values of questions. The writer does not believe 
that there would have been any advantage in using the weighted 


method in this study. 


CHAPTER IX 


SUMMARY AND GENERAL CONCLUSIONS 


A general summary of the facts gathered in the present study 
and a comparison of these facts with those gathered in. previous 
studies which were reviewed in Chapter III will be given here. 
This summary will be followed by the general conclusions of the 
present study. Table 44 presents in a tabular form the scores 
made on various types of material by pupils examined in the 
present series of experiments. Table 45 makes some ‘comparisons 
between the results of previous studies and those of the present 
investigation. It may be pointed out here that these data are 
practically all the significant data bearing on the problem, “What 
is the effect of a single reading? Facts of considerable signifi- 


cance which emphasize the inadequacy of such a direction as 
“Read your lesson as many times as you can” are here presented. 
Former experimenters have apparently given little or no attention 


to this problem. The materials included in the foregoing chapters, 
while not free ‘from error 


and often tentative, bring out the 
importance of the work and contribute to a solution of the prob- 
Jem set in the opening chapter, They suggest that the compli- 
cated problem involved in reading is only on the way to being 
solved and that there are matters which have been merely touched 
upon that yet offer Opportunity to future investigators for studies 
which will add ine 


omparably to our knowledge of reading and 
study. 7 
TABLE 44 
SUMMARY OF FINDINGS oF PRESENT STUDY 
t No. 

Article Length Character Pupils IV vy vI VI VII 
““Nouns’? 110 Language 59 64, 57.9 73.4 82.2 
‘í Abbreviations’? 1200 Language 42 

Immediate recall = 


Delayed recall 
‘í Peanuts’? 
Previous knowledge 1.9 
Immediate al = 3 ae ae a75 
“Gov't of Switzerland’? 1209 Givies i 
Previous knowledge ne 
Immediate recall 


- 65.3 647 23.7 


= - 72.7 70.5 59.7 
1900 
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Delayed recall 25. 
_ {Medieval Castles’? 
, Previous’ knowledge 16.3 i 
- * Immediate recall 57.3 
Delayed recall 27.3 
‘Rainbow?’ 
Previous knowledge 34.8 
Immediate recall 78. 
Delayed recall 70.3 
‘í Tuberculosis’? 
Previous knowledge 14.8 
Immediate recall 31.6 
Delayed recall 21.1 


tít Admiralty Islanders’? 
Previous knowledge 
Immediate recall 


12.3 18.2 19.3 
29.5 37.7 45.3 


Delay recall 28. 32.2 38.6 
tt Abbreviations’? 

Previous knowledge 28. 

Immediate recall 31. 

Delayed recall — ieee as 45. 
tít Medieval Castles’? 687 History 

Immediate recall Group A -..— 37. 

Delayed recall Group À ~-=- 23.9 

Immediate recall Group B 38.1 

Delayed recall Group B 19.7 


In the foregoing table the scores are expressed as per cents of 
the total possible score. They are here presented in convenient 
form for the purpose of comparative study and in order that the 
reader may get a summarized view of the present study as a 
whole. It will be seen that the table contains the following : 

1) Experiments involving materials of different character and 

length; viz., language, agriculture, civics, history, narrative, hy- 

“iene, geography. 

2) Materials varying in length from 110 words to 1900 words. 

3) Number of pupils examined at one time varying from 16 to 

475. 

4) Sixteen pupils used in five different experiments. 

. 5) Significant experiments involving a considerable number of 
children, made with agriculture, history, and geographical ma- 
terials. 

6) Scores varying significantly with the types of materials 

used. 

7) In six of these experiments, pupils tested three times; once 

for previous knowledge, once for immediate recall and once for 

delayed recall. 

8) In the other experiments, at least two tests given. 
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Comparisons of these data with previous studies will follow in 
Table 45. . 


TABLE 45 
COMPARISON OF PRESENT STUDY WITH PREVIOUS STUDIES . 
Name of Study Grades Character of 
IV V wi Vir voir Material 
Pintner & Gilliland 64. Short Par. 
Present Study r al 
tí Nouns’? 64 Short Par. 
Waldo 60. 25.6 35. 48.3 63.5 Current Ev. 
Present Study 
‘t Abbreviations’? 72.7 70.5 79.5 Languago 
«« Admiralty Island.’ 15.5 25. 29.5 37.7 45.3 Geography 
‘í Peanuts?’ 24.5 36.2 47.5 Agriculture 
Brown 27.6 ? Simple Prose 
Present Study % of 
‘Rainbow?’ 78. “ Narrative 
‘í Peanuts’? 47.5 Agriculture 
tí Tuberculosis’ ’ 31.6 Hygiene 
‘í Medieval Castles. 37.3 History 
t‘ Goy’t Switzerland’? 43.9 Civics 
Mead 40.4 Stories 
Present Study 24.5 Agriculture 
A Peanuts’? 24.5 Agriculture 
Meas 23.9 43.1 44.3 38, 5 Narrative 
Present Study 5 anea 
5 pee SY, Island.’? BS 25. 29.5 37.7 45.3 Geography 
eters Ge, 58. ivi 
Present Study SEE 
tí Rainbow’? 78, Narrative 
Germane 
€t Peanuts’? i 
Present, Stndy 21.2 27.3 42.5 Agriculture 


t‘ Peanuts’? 


24.5 36.2 47.5 Agriculture 


From the preceding table it is seen that the present study 
agrees with previous studies roughly as follows: 

1) On short paragraphs with Pintner and Gilliland very close- 

ly; present study 64, Pintner and Gilliland 68, in grade 4. 

2) With Waldo in Grades 4 to 6. The present study is slight- 

ly higher on language than Waldo’s pupils on «Current 

Events.” On geography the present study shows lower scores 

than Waldo on ‘‘Current Events.” 

3) Brown, in sixth grade, lower on simple prose than present 

study on narrative, science, agriculture, history, and civics ma- 

terial. This is probably due to the material and to the differ- 

ence in the tests used. 

4) Mead, on stories, about twice the scores shown by the 

present study on agriculture, in the fourth grade. This iS 
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probably: due to the differences in the materials as well as to 
differences in the tests. 
5) Peters with sixth grade pupils, about seventy-five per cent 
as high as the present study. This is probably due to the type 
of test used. 
6) On factual material, Germane’s score in grades 6, 7, and 8, 
lower in proportion than those in the present study with grades 
4,5,and6. This difference is attributed to the type of test used 
and also to the fact that in the present study an initial test was 
given for previous knowledge which directed the reading. When 
corrected for the effect of the test the scores agree closely. 
The conclusions drawn from the foregoing comparisons are as 
follows: 
1) There is a general agreement among all these studies that 
scores on narrative materials run high. 
2) Scores on factual materials run lower than scores on narra- 
tive materials. 
3) When allowance is made for the effect of giving a test be- 
fore reading, the scores in the present study run lower than 
those in previous studies. 
4) The tests used in the present study are designed to make 
less demand upon power of unstimulated recall and composition 
ability and thus tend to produce higher scores. 
5) Tentative norms for geographical and agricultural material, 
History and short paragraphs are established by the present 
a There was some material bearing on the present problem 
available in previous studies but it had not been gathered with 
the purpose of measuring the effect of a single reading. : 
7) The effect of the above summary is to bring out the im- 
a single reading and to point out the contributions 
e scattered data of other investigators. : 
ed data on two readings. These 
nvestigator discoverable by the 


portance of 
given by th í 
8) The present study furnish : 
data are given by no previous 1 
present experimenter. 


GENERAL CONCLUSIONS FROM THE PRESENT inc Ke 
The following conclusions stand out as the most =e en 
eral principles deduced from the present study or clearly 
eated by the results of the data presented : 
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1) The effect of a single reading of content material varies 
with individuals but on the average it is less than half of the 
total ideas in the article read and it often falls to a third or 
less. 

2) The effect of a single reading as measured by delayed recall 
shows that while an indispensable part of the process of read- 
ing and remembering, it is much less powerful as a means of in- 
suring memory than the review incident to an immediate recall 
test. 

3) The effects of a single reading vary with the type of test 
used. Almost any kind of result might be obtained by varying 
the type of test and the. system of scoring the answers to the 
test. 

4) If a single reading takes place without any immediate re- 
call of the ideas, it is doubtful that the reading will leave any 
after a lapse of twenty 


unless the material is very interesting or striking. 
5) The effect of a single reading varies in efficiency with the 


grade taking the test. Pupils in the lower grades show much 
Jess ability than those in the upper grades; but there are indi- 
viduals in all the grades who overlap considerably the grades 


above them in their ability to perform the tests after a single 
reading. 


or thirty days, 


6) The consistent advantage of giving an initial test to deter- 
mine the previous knowledge of the pupil suggests that the pre- 
liminary test before reading may be an excellent method of 
teaching pupils to read efficiently because it directs the reading. ` 


ome learners were limited to a single contact with reading 
material, most individuals would probably be very inefficient, 
or would be forced to 


; develop a very high degree of skill in 
this process, Nor does a second reading of the same type as the 
first add materially to the knowledge of the learner. Since the 
effects of repetition and recall are so well brought out by these 
experiments, the implication is that after several months the 
effect of a single reading of factual material of this sort would 
hardly be noticeable at all. 

8. Individuals vary so much in their abilities that it is not safe 
to conclude that there are not some people who can read 
an article once and Practically remember its entire contents. 
There are a fortunate few who would ‘be as efficient after a 
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single reading as others might be after severe study. Macauley 
is an example of the former type. 

9) This study emphasizes the need for the determination of 
the relative difficulty of different types of materials under vary- 
ing conditions, and for devising methods to secure better reten- 
tion than can be possible after a single hasty reading. 
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